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Remarkable performance 
of aluminium bronze... 


0-10 IN. SHELL 
WITHSTANDS OVER 
2 TONS PER SQ. IN.! 


Recently we tested to destruction 
two similar hollow castings—one 
in gun-metal, the other in 
aluminium-bronze. The gun-metal 
had a wall thickness of 0°25 in. 
and withstood pressures up to 
4480 Ibs. p.s.i.—a very good per- 
formance. The casting in alu- 
minium-bronze burst at a slightly 
higher pressure (4816 Ibs. p.s.i.) 
but its wall thickness was only 
0°10 in. Surely an impressive 
demonstration of the weight 
strength characteristics of this 
alloy. 

We were one of the first foundries 
to cast in aluminium-bronze and 
to-day we supply castings in this 
alloy to customers all over the 


GUN-METAL 
0°25 in. thick—burst at 4480 lbs. per sq. in. 


world. , 
ALUMINIUM-BRONZE 
0°10 in. thick—burst at 4816 lbs. per sq. in. 


T. M. BIRKETT, BILLINGTON & NEWTON LTD 
HANLEY AND LONGPORT, STOKE-ON-TRENT, ENGLAND 


Head Office: HANLEY, Phone: Stoke-on-Trent 22184/5/6/7. LONGPORT, Phone: Newcastle, Staffs 51433/4. 
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Let me guess... Brass, Gunmetal, 


Manganese Bronze, 
They’re the best Ingot Metals you’ve ever had? Exactly to 
specifications? Excellent deliveries? Wonderful service? I Aluminium Bronze, 
can tell with my eyes closed—it must be Leopold Lazarus Phosphor Bronze, 
Limited. For the highest quality Ingots at consistently Lead Bronze 


competitive prices . 


specify ingot metals by ‘LEOPOLD LAZARUS 


LIMITED 


@ Members of the British Bronze and Brass Ingot Manufacturers’ Association. ON A.I.D. APPROVED LIST. 


WORKS: ST. STEPHENS STREET, ASTON, BIRMINGHAM, 6 ° TELEPHONE: ASTON CROSS 3115 
LONDON: City Wall House, 79-83 Chisweil St., Finsbury Sq.. E.C.1. Tel: Metropolitan 8831 MANCHESTER: Chronicle Buildings, Corporation St.,4. Tel: Blackfriars 3741 
SWANSEA: Powell Duffryn House, Adelaide Street. Tel: Swansea 54035 
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DIECASTING COSTS 
75/ Material 


Cost of dies 
, | Motive Power 
25 / Maintenance 
* | Wages 
Overh 
This is where you can a 


save with EMB machines 


Casting thickness is governed by injection 


speed. 


With a slow speed, the casting must be thick 


to prevent premature freezing. 


EMB machines with their high speed injection 
make the same casting much thinner a 


saving of up to 30°, in weight is often possible. 


The speed is so fast that even for the thinnest 
section the die is completely filled and packed 


before the metal can freeze. 


The new No. 12A machine which We challenge anyone to produce castings so 


will take the original No. 12 dies. thin and with such a good finish. 


E.M.B. Co Ltd. 


WEST BROMWICH ENGLAND 
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SHELL-MEX AND B.P. GASES 


carry weight in industry 


£O 
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Company Limited. 


Propane and Butane are now 
available to industry from the 
great British refineries of the 
Shell, Eagle and BP Groups. 
They are petroleum gases 
delivered and stored as liquids 
under moderate pressure. 
Propane supplied by Shell-Mex 
and B.P. Gases Limited provides 
industry not only with a high 
calorific value fuel gas 
(approximately 2,500 B.t.u./cubic 
foot) but also with 

an excellent medium for the 
production of special furnace 
atmospheres. 

It is widely used for gas 
carburizing, carbonitriding and 


/ bright annealing of ferrous 
and non-ferrous metals. 
‘Bottogas’ Butane is used as 
Wi 4 a fuel for fork lift trucks and 





for many other specialised 
applications. 


SHELL-MEX AND B.P. GASES LIMITED 


CECIL CHAMBERS - 76-86 STRAND - LONDON WC2 Telephone TEMple Bar 1234 
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Save on 


machining costs 


with 


FOS WORKS, ROCHDALE, LANCS. Telephone: 3165 
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HAVE YOU MACHINING 
PROBLEMS? 


The components illustrated are just a few of the many 
large complex airframe fittings for the VICKERS 
VANGUARD machined from dural stretch formed billets 


CRAMIC SCULPTURE 
MILLING MACHINES 





The machine illustrated has a table 
machining capacity of 42 ft. x 6 ft. and is 
fitted with 3 cutting heads, allowing the 
machine to operate on three individual 
components up to 11 ft. long each or on 
one component 33 ft. long. 


CAPACITY AVAILABLE 


on a wide range of machines for machining 


NON-FERROUS CASTINGS 
FORGINGS - STAMPINGS 
& BILLETS 





Telephone : 
SOUTHALL 3411 (7 lines) 


Telegrams : 
CRAMIC PHONE SOUTHALL 





GRAMIC AIRCRAFT COMPONENTS 


LIMITED 


SOUTHALL — MIDDLESEX 








Metal Industry, 25 September 1959 





HIGH SPEED 


FLYING SHEA 


FOR THIN STRIP 


By courtesy of Coopers Mechanical Joints Ltd., Slough. 


The flying shear illustrated is designed to handle brass, copper, light 
alloy and other non-ferrous strip up to 12 in. wide and 22 s.w.g. 
(Harder metals can also be sheared in proportionately lighter gauges.) 


This machine ‘will measure and cut lengths from 3 in. to 60 in. at 
speeds up to 180 ft. min. (according to length of cut). 


® 
ROBERVUSOM 


W. H. A. ROBERTSON & CO. LTD., BEDFORD, ENGLAND 
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Battery plates... 


lead drosses and skimmings... 






lead concentrates... 


scrap and remelted lead... 








scrap solder and white 
metals... scrap type metal... 


scrap tin... 







residues... 


SELLERS TO ENTHOVEN 
can rely on a ready acceptance 
of material—whatever the state 
of the market. 










SMELTERS AND REFINERS OF NON-FERROUS 
METALS FOR OVER 100 YEARS 















Always in the market — 
both as buyers and sellers 





Members of the London Metal Exchange 


Antimonial lead alloys for the 

battery trade . .. cable alloys 

to all specifications . . . refined 

soft pig lead . . . specialised castings 
s for nuclear engineering . . . lead and 

selling tin powders . .. SOLDERS — 

Ingot, stick, solid and cored wire, 


washers, preforms, etc. ... 


Fluxes and solder paint... 


BUYERS FROM ENTHOVEN 
can rely on obtaining products to 
exact specifications processed 
under strict laboratory control. 
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NICKEL ANODES £ NON-FERREOUS CASTINGS L 
BEACH WORKS - SHERBORNE STREET - BIRMINGHAM : 16 


LEPHONE - EDG. It3/7 TELEGRAMS - ANODES. BHAM 


Tf 
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SLITTING MACHINES...... 











ROLLING MILLS & AUXILIARY EQUIPMENT 








ROLLER FLATTENING 


a 


& CUTTING OFF MACHINE FOR STRIP... 









SIR JAMES FARMER NORTON & CO. LTD., 
IRONWORKS, SALFORD 3, LANCS 
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SERCK TUBES 


Above is an artist’s impression of a large heat 
exchanger. The photo on the right shows a Driven 
Roller Hearth Electrically Heated Furnace supplied 
by G.W.B. Furnaces Limited to Serck Tubes 
Limited for annealing a variety of non-ferrous tubes 
including copper, cupro-nickel and aluminium/ 
brass with or without a protective atmosphere. A 
large percentage of these tubes is used in the manu- 
facture of Heat Exchange equipment, designed and 
produced by Serck Radiators Limited, and serving 
a wide range of applications from oil and water 
coolers for small internal combustion engines up to 
large condensers and heat exchangers, such as the 
type illustrated, for the Petroleum, Marine and 


Atomic Energy Industries. 
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FURNACE CHARACTERISTICS: The furnace is designed to take tubes 
from 4” to 3}” o.d. with lengths up to 35’ 0”, 
OUTPUT: 2 tons per hour 
RATING: 330 kWs in four independently controlled zones 
TEMPERATURE RANGE: 650-750°C. normal 

900°C, maximum 


KWH CONSUMPTION: Aluminium/brass tubes 1” x 14 s.w.g. annealed, 
consuming 88.25 kWhrs. per ton 


Over 25 years’ experience in electric furnace design at your disposal. 


G.W.B. FURNACES LTD. 


P.O. BOX 4, DIBDALE WORKS, DUDLEY, WORCS. Tel: Dudley 55455 (9 lines) 
Assoc.ated with: Gibbons Bros. Lid., and Wild-Barfield Electric Furnaces Lid 
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un brindis con un buen caldo! 


(a drop of good stuff ) 


in Spain too 
‘A DROP 
OF GOOD STUFF’ 


means SKLENAR melted 


Whether it’s Manzanilla or 





Manganese bronze, in Spain they 

















appreciate ‘a drop of good stuff’ — 





and when it comes to melting, they 





and foundrymen the world over, rely on 
SKLENAR furnaces for top-quality results 


every time. For everywhere metal is 





processed, SKLENAR furnaces are recognised 





as the best by far. They give: — Higher output for 
less fuel— minimum metal loss—no costly crucibles 


needed— complete control of furnace atmosphere — easy 





access for skimming, alloying and refining — low heat-radiation 
ensures comfortable working conditions — adaptable for a wide range 


of ferrous and non-ferrous metals without fear of contamination — quantities 





















50% higher output with 
REVERBALE melting and 


holding furnaces for the 


from a few pounds to several tons — oil, gas or coke fired. 


aluminium diecaster. Send for 
full details of these and the range 
of SKLENAR furnaces.* 

Prove their efficiency too, with 
14 DAYS FREE TRIAL IN 
YOUR FOUNDRY. 
*also the NEW SKLENAR 
TAPPING VALVE for 


continuous or intermittent ‘ tapping 














off ’ of non-ferrous metals 
up to 850°C, 


SKLENAR 


FURNACES LIMITED 











385 NEWPORT ROAD CARDIFF - TEL: CARDIFF 45645 (PRIVATE EXCHANGE) - GRAMS: SKLENAR CARDIFF 45645 
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THE 
SECRET 
OF GOOD 
METAL 


The secret of good metal is correct composition, which is most economically 
verified by rapid and accurate analysis. That is why more and more 
producers and fabricators of light alloys are turning to Hilger Medium 

direct readers for their analyses. They find that the cost of a 

direct reader is soon recovered from the money it saves, and know for certain 
that their alloys are up to specification. A complete analysis takes 

no more than two or three minutes and can be finished while the melt 

is still in the furnace. 


The Triple Medium direct reader, shown in the illustration, can analyse as 
many as twenty-three different elements automatically, and can 

be used for photographic spectrography as well. It is described in 
Catalogue CH 405/e7 which gives accounts of all the Hilger direct readers. 


98 ST PANCRAS WAY LONDON NWI Telephone: Gulliver 5636 












ALUMINIUM, GUNMETAL, | 
COPPER, BRASS, PHOSPHOR | 
BRONZE, ZINC, TUBES, | 


Graded Material Suitable Founders 
always in stock. 









BUYERS OF 


RESIDUES. 


i coca 








33-5. ADAMS ST. BIRMINGHAM. 






Phone, 


Grams: ASTON CROSS 1895 
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Non-Ferrous Metals 


TO CLOSE TOLERANCES 








Copper, Brass 
Gilding Metal 
Cartridge Metal 
Phosphor Bronze 








Zinc, etc, 


In long continuous coils 
or strips cut to length. 












HALL STREET METAL ROLLING 


COMPANY LIMITED 
WESTERN ROAD, BIRMINGHAM, 18. 


A MEMBER OF THE CHARLES CLIFFORD GROUP 



















OF ALL CLASSES OF 
NON-FERROUS SCRAP 
METALS RESIDUALS 


















































TUBES 


SEAMLESS & BRAZED 


IN 
BRASS, COPPER, WHITE METAL, &c. 
LOCOMOTIVE, MARINE & CONDENSER TUBES 
STEAM, HOT WATER, REFRIGERATOR AND 
GENERAL ENGINEERING TUBES. 


rac )'> 
ee 
Aye 
Ceres 2) 


OVER 1,500 DESIGNS OF SECTIONAL TUBES 
MOULDINGS AND BEADINGS 


WILLIAMS BROTHERS 
& PIGGOTT, Ltd. 


SMALL HEATH, BIRMINGHAM 
Telegrams: “Tubes, Birmingham.” Tel.: Victoria 0155 & 2111 
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Morrcefler 


FLEXIBLE SHAFT MACHINE 


QUICKER SPEED CHANGE 
LIGHTER TO HANDLE 
EASIER TO MANOEUVRE 


FINER FINISH OBTAINED The M300 is an entirely new 


machine specially designed for 
use in the tool room and in all 
cases where finish is of paramount 
importance. Optimum speeds are 


available for cutters in steel or carbide, 
Details from 


B, O. MORRIS LTD., MORRISFLEX WORKS, BRITON ROAD, COVENTRY. TELEPHONE: 53333 (P.8.X.) 
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THOMAS BOLTON be so NS LTD All sizes and sections; bars in random or exact (single and multiple) 


Head Office: MERSEY COPPER WORKS, WIDNES, LANCS. Tel : Widnes 2022. lengths; segments sawn or stamped to shape. Stepped and other 
Grams: “Rolls, Widnes’’. London Office & Export Sales Department: 168 Regent 


Street, W.!. Telephone: Regent 6427. Telegrams: “Wiredrawn, Piccy, London'’. special sections. Double taper bars. 


Q23 
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Barrel plating unit 











Provides continuous output for 
zinc, cadmium, brass, copper and 
nickel plating. 





* Built up from separate barrel 
units each with individual drive. 
This gives great flexibility for 
varying Outputs as the number of 
barrel units making up the plant 
can be easily increased or decreased 
as required. 

















y 






SUBMATIC 


is worthwhile looking into -straight 











We shall be pleased to give you full 
details and advice on request. 


Manufacturers of everything for the polishing and plating industries. 


BIRMINCH AM - LONDON: SHEFFIELD 
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Strength and 
Reliability... 


As the demand for silver solders of strength and reliability increases, 
the Sheffield Smelting Co. Ltd. keeps 

ahead with a continuous programme of research and development 
The ‘“‘Thessco” range of silver solders and brazing 

alloys is based on the skills acquired through 200 years’ experience in 
the working of precious and semi-precious metals. 

The latest Sheffield Smelting literature or a discussion will 


help you too to obtain strength and reliability. 


BZEPFLELD SMELTING 
Company Limited 


HEAD OFFICE AND WORKS: ROYDS MILL STREET, SHEFFIELD 4 
ALSO AT LONDON AND BIRMINGHAM 
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3370 Ibs. per hO¥r 


1525 
1025 
650 


Photograph by permission of 
Messrs. Crompton Parkinson Ltd., 
Alfreton Road, Derby. 


and 
MARSH 
means 
MINIMUM MAINTENANCE 


MARSHALL RICHARDS 


MACHINE COMPANY LIMITED 


CROOK COUNTY DURHAM ENGLAND 
MR 174 TELEPHONE: CROOK 272 TELEGRAMS: MARICH CROOK 





























HIGH VACUUM 
FURNACE UNIT 





The FH 24 High Vacuum Furnace is designed for small 
capacity melting or sintering, using induction or resistance 
heating. It can be supplied with tilting crucible and fitted 
with heated or cooled moulds as required. The standard 
range of the FH 24 provides for capacities from 5 lbs. to 
3000 Ibs. melting and casting in the vacuum. 


Metal degassing plant up to a capacity of 15 tons can also be 
supplied. 








A sintering version for metals or for special applications where 


bottom pouring is required. 








VACUUM INDUSTRIAL APPLICATIONS LIMITED DEPT. M.I., 
WISHAW, LANARKSHIRE, SCOTLAND. 


Telegrams: “ViIA-VAC, WISHAW” Telephone: WISHAW 1@ 
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BARREL 
PLATING 
EQUIPMENT 


Special well-proven features are built into EFCO- 


Efco-Udylite 


Udylite fully immersed plating barrels, such as 
high current carrying electrical contacts and 
large perforated area. Specification plating is thus 
achieved at the highest output per barrel, providing 


economies in labour, floor space and maintenance. 


ELECTRO-CHEMICAL ENGINEERING CO. LTD. 


SHEERWATER, WOKING, SURREY. Telephone WOKING 5222-7 











AUSTINS... 


they’re the people for 


non-ferrous metals 





Austins have been ‘ metal people’ for nearly 
90 years and still lead the field both at home 
and abroad. They have built up a reputation 
of being the people for non-ferrous metals so 


why not approach them today if you require: 


Aluminium alloys, Copper alloys, Gunmetal, 
Aluminium Bronze, Manganese _ Bronze, 
Phosphor Bronze, Lead Bronze, Brass, Lead, 


Tin, Zinc, Solders, Typemetals. 


E. AUSTIN 
& SONS 
(LONDON) LTD 


Hockney Wick, E.9 
Telephone 
AMHerst 2211 


Telex No: 22550 Optative London 


AUSTINS 


NON-FERROUS 


METALS 
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When the 
need is 


F ALLOYS 


eae = MANUFACTURED TO 

Bice’ SPECIFICATION B.S.S. 1004 

FROM 99-99--°.. PURITY 
ZINC 


BROCK 


FOR PROMPT ee PERSONAL SERVICE 


sanife 
a. 


we 
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wa ah. ee 
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THE BROCK METAL CO. LTD. 


128-132 SALTLEY ROAD, BIRMINGHAM 7 
Telephone: ASTon Cross 1351-2 











GUNMETAL BRASS 


PHOSPHOR BRONZE 







LEAD BRONZE 





ALUMINIUM 
BRONZE 










MANGANESE 
BRONZE 


SILICON 
BRONZE 






NICKEL 
SILVER 











BRAZING 
METAL 


= ALUMINIUM 









A.l.D. & ADMIRALTY 








nc 
woseecreo PUREST LE 
SCRAP METALS C Oo, L T D. 








BARFORD ST., BIRMINGHAM, 5 


Address 








‘Turnings’’ Birmingham 


Midland 0645 


Telegraphic 






Telephone 
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COATED 
ABRASIVES 


BY 


OAKEY 


For all 


Metal and Engineering Trades . 
EMERY WELLINGTONITE ‘4 POWDER 
¢ 


(ALUMINOUS OXIDE) METALLURGY 


& CARBORUNDUM CLOTH a 


IN SHEETS, ROLLS & BELTS 7 @ reading an Fw BERK & CO. 
DISCS & SHAPES g XQ BERK HOUSE, P.0. BOX 500, 


PORTMAN SQUARE, LONDON, W.1. 
Telephone: HUNter 6668 





JOHN OAKEY & SONS LTD., % 
Wellington Mills, London, S.E.| 

















We are buyers of 


cadmium 
| scrap 








See AVINIRF EF SMe MUI ININIRF EKER NINSN 


JOHNSON & SONS’ if it seems a knotty design 
SMELTING WORKS LTD. 


s 
problem, even knottier to 
(Late John Johnson 1743) 
Od Td Lal lel hel hl i ee te el le Le hel el del a p r 0 d U Cc @ 


CREEK WORKS, BRIMSDOWN, 
ENFIELD MIDDX. call in the people with an unrivalled 


Telephone: HOWard 1677 reputation for unravelling. Call in 
Telegrams: Cauterism, Enfield Camelinat for the design and pro- 
ond at duction of complete units demanding 
104 Spencer Street, Birmingham 18 ee ae : : 
=F meee NORthern 1275 specialists’ experience in sheet metal 
fabrication and assembly. 


wut 
Fururu®ervre* 


SPVPIVFANF 





Specialists in design and complete 
Melters to the Bank of unit production. 
England 


Refiners and Dealers in E. CAMELINAT & CO. LTD., 
the Precious Metals y CARVER STREET, BIRMINGHAM, 1 
Smeiters and Metallurgists Phone: CENtral 6755 (5 lines) 

Grams: Camelinat, B'ham. 


Member of the Owen Organisation 
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ORIGINAL & LARGEST MAKERS 


of 
EXTRUDED METALS 


FASTEST MACHINING e MOST RELIABLE BRONZE 
RODS IN THE WORLD AND OTHER ALLOYS 
























REGISTERED TRADE MARKS 
“DELTA,” * DELTOID,” 
“DIXTRUDO” & “DIXTAMPO” 


The DELTA nines: 


co. LTD. 
LONDON & BIRMINGHAM 


PHOSPHOR 
COPPER 


me «MANUFACTURERS OF 


 NON-FERROUS ® 
METAL INGOTS 


to all 
REQUIRED SPECIFICATIONS 


Prompt Deliveries. . 













































Surerion Pearoamance 





FACTORS : | we 
FAST derail : : Gain of 15 thins/hour TD 
| Sein oe RHONDDA METAL C°,L™® 
| TEST BARS - = + Specification assured =Fe) R T H eS LA M. 








Free demonstration at your works. TELEPHONE »>ORTH 28 


MIDLAND MONOLITHIC FURNACE LINING CO. LTD. LONDON OFFICE 
GOOSE LANE, BARWELL, LEICESTER ‘1, HAY HILL, LONDON, W.! 


Telephone: EARL SHILTON 2061/2 (2 lines) 
——————— TELEPHONE: MAYFAIR 4654 


INGOTS 
























































IERS 
ON AIR MINISTRY & ADMIRALTY LISTS OF APPROVED SUPPL 


ALEZXANDER 









Ly BILSTON - STAFFS 


41964-5-6 
canes NiNGOTS BILSTON 
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a 
or “a 


"ee. JOSEPH @& SON 
N  (BIRMINGHAM) LTD. 


METAL MERCHANTS @& 
MANUFACTURERS 


Buyers & Sellers of all Grades 
NON-FERROUS METALS AND RESIDUES 


in 
oo 


10-12°BARD ST., SHAKESPEARE ST., SPARKHILL, 
BIRMINGHAM 11. Telephone: VICTORIA 2264-5-6 


iWin 


ol, 


| iC 
io 


| buy PRIESTMAN’S. 
because , 


.. (2) 


While Priestman’s are not among the largest 

in the business, they have one of the best 
reputations for strict adherence to 
specification, and | rank that as quite the most 

important consideration when | come 
to buying aluminium alloys. What's more, their 
prices are right and delivery good. 

| recommend Priestman’s with every confidence. 


firms 


cSILY, 


@ 
ax SO MUCH THE BETTER 


T. J.. PRIESTMAN LTD., 


FORGE LANE, MINWORTH, SUTTON COLDFIELD 
Tel. No.: ASHfield, (B*ham)£1134 












































_ SPECIALISTS 


IN ALL GRADES 
OF NEW and OLD 


NON-FERROUS 
SCRAP METALS 


and 


RESIDUES 


Members of The National 
Association of Non-Ferrous 
Scrap Metal Merchants. 


Arthur E. 


Milner 
(METALS) LTD = 


ORKS, KINGSBURY ROAD, 
Te, BIRMINGHAM, 
wor th 52/53. Grams: Curdworth 52. 
ic 10, UNION COURT, OLD BROAD ST., E.C.2 
n Wall 6991/2. Cables: Milnamet, London 
ee _— 





























































































































IMPORT 
EXPORT 








eee 


. 


























look to LEAD 


The technical officers of the Association are always 
glad to give individual assistance. 


| LEAD DEVELOPMENT ASSOCIATION, 18 Adam Street, London, W.C.2 
Telephone: WHitehall 4175 Telegrams: Leadevep, Rand, London 
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Most unusual...ha, ha, ha! 


Frankly, the purpose of this advertisement is to bring to your notice 
that our prices for non-ferrous ingots of the highest quality 
may well be a good deal cheaper than those you are already paying — 
and our deliveries are exceptionally good, too. Then why the chap with the 
camouflaged neck? Well, we rather thought that at first sight 
you might be more interested in him than in us. But now we have come this far 
together, may we send you particulars of our production facilities 


and details of our very keen prices? 


Write or telephone now to zt | {F am 


METALS LTD 





PLATT METALS LIMITED +- ENFIELD - MIDDLESEX - HOWARD 3351* 
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By the 
Highest Standards 


Performance at the upper levels of 
many human pursuits calls for exceptional 
qualities of mind and body. In evaluating 
these feats, the judgment should be on 

a similar plane—exacting—discriminating— 
entirely objective — conforming to 

the highest standards with no compromise. 


Without integrity a standard is valueless, 
for then there is no dependability to inspire 
confidence in its use. This is valid, not only 

for abstract but also for material standards, 
and the high reputation enjoyed by the 
British Standards Institution has been built 
on firm, authoritative specifications 
commanding general respect. 













Selection of a proprietary product as the 
basis for a British Standard is a 
noteworthy distinction which was 
granted to MAZAK when its 
production specification was 
accepted for B.S. 1004. 
(Zinc Alloys for Die Casting). 


MAZAIK 


The Standard by which others are judged 
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Any Suggestions ? 


wide survey on the subject of suggestion schemes in this country. The con- 

clusion which they published was: “The justification for this survey is the 
conclusive evidence it gives, that although in each industry there are some highly 
successful schemes, the vast majority of schemes operating here are failures.” 
This subject had been one of great concern in the United States before the last 
war, and it was considered of such great importance that in 1941 a group of 
far-seeing business men got together and formed the National Association of 
Suggestion Systems, the object being to concentrate exclusively on promoting 
the widest possible operation of successful suggestion schemes in that country. 
As a result, it has recently been estimated that the direct value of the suggestions 
which came in through such schemes in America last year was at least about 
£70 million, a result brought about just by developing, tapping and using the 
idea-power of ordinary men and women. 

At a meeting of the Barrow in Furness Local Productivity Association, held 
last week-end at the College of Further Education in Barrow in Furness, Mr. 
P. Clavell Blount gave an address in which he urged the adoption of such an 
association in this country, and in the course of his remarks said that the trouble 
in this country was not so much a lack of information about suggestion schemes 
as that so many people still regard them as sidelines. The big lesson to be learned 
from those who have achieved success in this field is that, to be effective, a 
suggestion scheme must be taken just as seriously as any other function of 
industry, and that it must be promoted vigorously and continually. The benefits 
which will result from such a scheme will be in direct proportion to the seeds 
of enthusiasm and confidence which are sown in the minds of those in the rank 
and file. It is up to management to sow those seeds and to stimulate their growth. 
Rank and file employees, said Mr. Blount, need to be persuaded and constantly 
reminded that they all have some degree of creative ability, and that this can 
be developed and increased, almost without limit, to their personal benefit. They 
need to be relieved of the fears which may discourage them from “helping the 
bosses.” And of greatest importance—it cannot be stressed too often—they 
need to be made to feel wholly confident that those in privileged positions will 
deal fairly with the ideas and suggestions which they put into the common pool. 

If Britain is to be competitive in world markets, continued Mr. Blount, if we 
are to expand our production, maintain full employment, and improve our 
standards of living, we must be more willing to seek out and use new ideas. We 
need to do this not only in the workshop, but in every field of activity, and at every 
stage of the productive process, from the obtaining of raw materials to the selling 
of the finished products. 

There will probably be many opinions, for and against, on Mr. Blount’s 
scheme, but the existence of a body concentrating exclusively on promoting the 
best possible flow of new ideas, and encouraging the employment of the best 
ones, could surely not fail to be of the greatest benefit to British industry. 


I. was in 1956 that the Industrial Welfare Society carried out the first nation- 
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Out of the 


Worth Noting OTH direct and indirect interest 
B attaches to a method and appara- 

tus that have been devised for 

effecting two-stage compression of ingots, in particular 
of iron and steel, for the purpose of improving their 
mechanical properties prior to subsequent rolling, forging, 
etc., the indirect interest possibly exceeding the direct 
interest. For the compression, the ingot is placed in a 
suitable receiver. In the first stage, the ingot is subjected 
to a pressure of the order of 30,000 kg/cm’. This pressure 
is transmitted to the ingot from a pressure piston through 
a mixture of graphite and molybdenum disulphide. After 
this preliminary compression, additional pressure is applied 
to the ingot through the graphite-molybdenum disulphide 
mixture from a pressure generator in which the pressure 
is produced by the thermal expansion of a liquid, namely 
mercury. The mercury is contained in tubular passages 
in which it can be rapidly heated electrically so as to 
produce a pressure of about 300,000 kg/cm? in the ingot 
receiver. After the compression at that pressure has been 
finished, the mercury is rapidly cooled by a liquid passed 
through a cooling coil incorporated in the pressure 
generator. The direct interest attaching to the above 
two-stage compression treatment suffers, for the time 
being, from the lack of factual information as to the 
improvements in mechanical properties or any other 
characteristics that are, in fact, achieved. On the other 
hand, potential applications of isostatic, “hydraulic” com- 
pression are sufficiently numerous to ensure considerable 
interest in the use of the graphite-molybdenum disulphide 
mixture as a pressure “fluid.” Compared with other 
pressure fluids it has the advantage of being usable, if 
need be, at elevated temperatures, the upper limit of which 
could, if necessary, be pushed upwards by the omission of 
the molybdenum compound. The mercury thermal expan- 
sion high-pressure generator is certainly also worth noting. 


Unintended T its annual meetings, the British 
Association appears increasingly 
to incline tewards the practice of 

achieving its purpose of bringing science home to the 

layman by vigorously hammering it home. The possibility 
that the public might get shaken up by this process of 
hammering home is presumably regarded as desirable and, 
indeed, as one of the main advantages of the hammering. 
Another advantage is that a scientist laying aside his retort, 
test tube, microscope or other near-symbolic instrument 
appropriate to his profession, and picking up a hammer to 
do some hammering, is undoubtedly news, and as such is 
certain to be reported in the general press and thereby 
brought (hammered) home to the public. What is the 
effect of all this hammering? It certainly succeeds in 
driving the message home. Judging by such messages, 
however, one forms the impression that the scientists have 
been too preoccupied with this hammering to have given 
sufficient thought to what it is they were hammering and 
to its effects. Alternatively, would it be doing the scientists 
an injustice to suggest that their messages were, in fact, 
chosen in the definite hope that “this will shake them.” 

It may have shaken them while the hammering was going 

on, or while the headlines and paragraphs were being 

scanned. Afterwards, however, the messages, or rather 





MELTING POT 





the impressions left by them, were found merely to 
reinforce existing impressions of science as science fiction, 
and of science as a source of problems to which it has no 
answer, and the corresponding impressions of scientists as 
impractical visionaries and of scientists as sorcerer’s 
apprentices. Another impression that may well be added 
in view of some of the recent Papers is that of scientists as 
prophets of doom: a wise and laudable role, but one that 
is unlikely to bring scientists (like the prophets before 
them) much honour because of the unpopularity of their 
implicit or explicit call to repent before it is too late. 


It’s a Fact O metal powders age? This ques- 
D tion, which arose in connection 
with some discussion of the pos- 
sible advantages of a closer link in time and space between 
the manufacture and use of powders, could hitherto be 
answered only in a general way on the basis that, since 
all freshly formed surfaces undergo changes, freshly 
prepared powders with their very large surfaces are likely 
to reflect such changes, in other words, they are likely to 
exhibit ageing. Some positive experimental evidence 
regarding this matter has now been provided by M. Clasing 
of the Degussa concern. He studied the effect of storage, 
in some cases for up to 3,200 hr., on four silver powders 
produced, respectively, by electrolysis, cementation on 
copper from acid silver nitrate, by chemical reduction of 
silver carbonate, and by cathodic reduction of silver oxide. 
The investigations covered a wide range of powder- 
metallurgical properties (sieve analysis, angle of repose 
and bulk densities of loose powders, on densities and bend 
strength of green compacts, and on densities of sintered 
compacts). All the powders, after being prepared, had been 
thoroughly washed and then dried for 1 hr. at 240°C. In 
spite of the fact that this may well have detracted somewhat 
from the “freshness” of the powders, quite considerable 
changes during subsequent storing were found to occur 
in the case of the reduced powders; there were no appre- 
ciable changes in the various properties of the electrolytic 
powder and the powder obtained by cementation. In the 
case of the two reduced powders, while the bulk densities 
and the compact density remained constant, ageing caused 
a reduction in the density of sintered compacts, this effect 
being more marked for sintering in hydrogen than for 
sintering in air, with the result that powders which had 
been stored for a long time yielded higher densities when 
sintered in air than when sintered in hydrogen, the reverse 
being true for the “fresher” powders. Ageing also 
produced a marked shift in the sieve analysis to finer 
particle ranges, and some reduction of the angle of repose. 
Substantially the same changes, with, in particular, the 
same reduction in sintering ability, were brought about by 
an artificial ageing (1 hr. at 300°C. in air) of the reduced 
powders. It is suggested that ageing is connected with 
changes in the active spongy surface condition of the 
reduced powders. The results also suggest that now that 
the occurrence of the phenomenon has been established, 
much more work on the ageing 
of metal powders, including 
some really freshly-prepared : 
powders, would be of great 
interest. 
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Brazing 1 in. mesh 4 in. square strands on an 


RAZING of aluminium and its 
B alloys is covered by B.S.S.499: 

1952, which states: “In general 
the melting point of the filler metal is 
above 500°C”. In this respect, and 
broadly in its application, brazing lies 
between soldering and fusion welding; 
soldering requires a filler of lower 
melting point and produces joints of 
comparatively low strength, whilst 
fusion welding meits the parent metal 
—with or without added filler. 

There is a distinction between the 
brazing of aluminium and that of other 
metals. For aluminium, the brazing 
alloy is one of the aluminium alloys 
having a melting point below that of 
the parent metal, whereas for other 
metals the brazing alloys are often 
based on copper-zinc alloys, brasses— 
hence the term “brazing”’—and are 
necessarily dissimilar in composition to 
the parent metal: copper is the com- 
monly used brazing material for the 
flux-free brazing of mild steel in 
reducing-atmosphere furnaces. 

There® are three main methods of 
brazing aluminium; flame or torch 
brazing, furnace brazing, and flux-dip 
brazing. 

Flame brazing is a process in which 
heat for brazing is obtained from a gas 
flame from a manually-operated blow- 
pipe or torch. It involves feeding the 
brazing alloy, in the form of a filler rod 
which has been prefluxed, to the point 
at which it will melt and flow into the 
joint. It is the oldest method, and is 
used mainly for small quantity produc- 
tion or for joints in large structures 
which, because of their size, cannot be 
brazed in furnaces. 

Furnace brazing 
which brazing heat 


is a process in 
is obtained by 
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aluminium food tray 


putting a complete workpiece into a 
furnace which may contain a protective 
atmosphere—a _ condition which is, 
however, of no advantage for alu- 
minium. Here; the brazing alloy is in 
the form of a prefabricated washer or 
other shape, or as a surface coating on 
the sheet, and is placed in position in 
the joint, or in close proximity to it, 
before the assembly is placed in a 
furnace. This method is widely used 
for large batch or continuous pro- 
duction. 

Flux-dip brazing involves _pre- 
locating the brazing alloy as in furnace 
brazing; the assembly is then preheated 
and dipped into a bath of molten flux, 
which is held at a temperature above 
the melting point of the brazing alloy. 
This process is suitable for large quan- 
tities and complicated assemblies, and 
it has the advantage of bringing 
assemblies to the brazing temperature 
rapidly and with little risk of over- 
heating. 

Other methods of brazing: metal, 
such as flow brazing—in which molten 
brazing alloy is poured into the joint— 
and resistance brazing, have not yet 
been sufficiently developed for alu- 
minium. Induction heating and block 
brazing methods have been used suc- 
cessfully for aluminium but are not 
practised to any significant extent at 





present. 
The choice of brazing method 
obviously depends on _ workshop 


conditions, equipment available and 
quantities required, as well as the 
innumerable factors involved in the 
economic manufacture of the product. 

Flame brazing may be used to fabri- 
cate almost any assembly, and gives 
particular advantage where the joint 
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Brazing 
Aluminium 


Alloys 


I—PRINCIPLES 


area is small in relation to the bulk of 
the assembly. Flame brazing is also 
more widely used for brazing the 
heavier-gauge materials. Equipment is 
comparatively cheap and is mobile; 
smali quantities of products may be 
quickly produced, hence its frequent 
adoption for experimental and small 
batch production. 

Furnace brazing has a wide applica- 
tion, due to its adaptability for inter- 
mittent batch production and larger 
quantities. It is especially suited to 
assemblies of hollow construction with 
small openings, where buoyancy prob- 
lems and difficulties in internal flux 
removal associated with flux dip 
brazing are eliminated. 

The heat-treatable alloys suitable for 
brazing lend themselves to furnace 
brazing rather than to flame brazing. 
Furnaces are costly and the method 
necessitates a separate fluxing opera- 
tion, but the equipment is readily 
brought into operation or shut down as 
required. 

Flux-dip brazing is applicable to 
self-contained—and preferably _ self- 
jigging—assemblies that are easy to 
drain. It is most suitable for very large 
production runs. It must, however, be 
foreseen that the buoyancy of the 
molten flux bath, and _ turbulence 
caused by the immersion of assemblies, 
tend to dislodge the components, which 
must, therefore, be interlocked, joined 
or jigged to prevent this. 

On the other hand, the buoyancy of 
the flux may be of advantage for thin 
components, especially those of large 
span: once safely immersed they are 
less likely to distort under their own 
weight. For the same reason, the 
brazing alloy tends to be held more 
securely in position when immersed in 
liquid flux. 

An immersed-electrode type dip 
plant is more expensive than a brazing 
furnace of similar capacity, and running 
expenses can be high if wasteful drag- 
out is permitted or the flux is allowed 
to become contaminated. 

The wrought forms of commercially- 
pure aluminium, aluminium-1l} per 
cent manganese alloy and aluminium- 
magnesium (less than 2 per cent)- 
silicon alloys are amenable to brazing. 
Aluminium-magnesium alloys contain- 
ing more than 2 per cent magnesium 
are difficult to braze as the oxide film 
is tenacious and difficult to remove 
with ordinary brazing fluxes. Joints 
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Flame brazing aluminium alloy chimney to corrugated aluminium roofing 


may also be brittle, as the silicon of the 
brazing alloy combines with the mag- 
nesium to form brittle intermetallic 
constituents; this is especially so if 
excessive heat is applied. 

Other alloys cannot be _ brazed 
because they start to melt at tempera- 
tures below that of any available 
brazing alloy. The lowest permissible 
temperature of first melting depends 
on the type and size of joint, and the 
thickness of the _ sections to be 
joined, but it varies from 590°C. for 
aluminium-magnesium-silicon alloys to 
660°C. for 99-99 per cent super-purity 
aluminium. 

None of the common standard cast- 
ing alloys has a melting range com- 
pletely abeve that of the available 
brazing alloys, thus the brazing of 
castings is not generally attempted. 
Techniques have been worked out for 
certain alloys and applications, but the 
problems of distortion and incipient 
fusion created when the castings are 
raised nearly to their melting point 
make the process less attractive than 
other methods of joining castings. 

Aluminium-silicon alloys of nominal 
5 per cent, 74 per cent or 10 per cent 
silicon content are used for brazing 
aluminium and the aluminium-1} per 
cent manganese alloy. B.S.S.1942:1953 
gives four aluminium alloys used as 
brazing alloys, their melting ranges 
being from 550°C. to 625°C., and their 
brazing ranges from 570°C. to 640°C.; 
all contain silicon (from 4-5 per cent to 
13 per cent) and one contains from 
2 per cent to 5 per cent copper. 
Brazing alloys having lower melting 


points are available for other wrought 
alloys and for the casting alloys. 

The brazing process chosen governs 
the form in which the brazing alloy is 
used. In flame brazing, rod or wire 
is fed into the joint by hand, but the 
furnace and flux dip methods allow the 
use of brazing alloy in different forms, 
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such as wire, rod, strip, bands, rings, 
staples, washers and brazing sheet. 

For dip brazing, a paste filler—easily 
applied by brush—may be used for 
many applications. Its use eliminates 
the need for preformed sheet and wire. 

Aluminium alloy sheet and strip 
which are coated with a brazing alloy 
on one or both sides are available; their 
use simplifies assembly and eliminates 
the need for separate inserts. The 
brazing alloy also flows more readily, 
resulting in more consistent and repro- 
ducible joints. 

To ensure sufficient metal for joint 
making, sheets of 18 S.W.G. and less 
should have a coating of 10 per cent 
of the total thickness, but for thicker 
material 5 per cent is usually sufficient. 
Brazing sheet can be manipulated by 
hammering, bending or drawing in a 
press, in the same manner as plain 
sheet. Components made from it are 
fully softened by the heating to which 
they are subsequently subjected in 
brazing. 

Assemblies consisting entirely of clad 
brazing sheet normally require no 
additional brazing alloy, but if extra 
brazing alloy is required it should be 
of a higher silicon content than the 
cladding. 

The cladding usually contains 5 per 
cent or 74 per cent of silicon, and is 
most commonly used with a parent 
metal base of either aluminium- 
manganese or aluminium-magnesium- 
silicon alloy. Clad sheet with a coating 
containing 5 per cent silicon has a 
higher brazing temperature than that 
containing 74 per cent. Clad brazing 
sheet is not yet covered by the British 
Standards Institution, but its use is 
permitted by the Ministry of Supply 
Specification D.T.D.900J. 


Brazing + in. expanded aluminium into a fireguard 
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Seven properties are required for an 
effective flux for brazing aluminium 
and its alloys: 

It must remove the oxide coating 
present on the surfaces to be joined. 
It is always important that the flux is 
suitable for the parent metal, but 
especially so in the joining of alu- 
minium-magnesium alloys. It must 
thoroughly wet the surfaces to be 
joined so that the filler metal may 
spread evenly and continuously. It 
must flow freely at a temperature just 
below the melting point of the filler 
metal. Its density, when molten, must 
be lower than that of the brazing alloy. 
It must not attack the parent surfaces 
dangerously in the time between its 
application and removal. It must be 
easy to remove from the _ brazed 
assembly. It should remain consistent 
and be stable in storage, transit and 
service. 

Borax-base fluxes have a melting 
point of over 750°C.; they are also 
unsuitable for brazing aluminium and 
its alloys because they do not dissolve 
or otherwise remove the stable refrac- 
tory oxide film. 

Many types of proprietary fluxes are 
available for brazing aluminium and 
these are generally of the alkali halide 
type, which are basically mixtures of 
the alkali metal chlorides and fiuorides. 
Small amounts of one or more of the 
chlorides of manganese, chromium, 
cadmium, zinc, iron, cobalt, nickel, tin, 
lead, copper, antimony and silver are 


claimed to improve the performance of 


torch and furnace brazing fluxes. 
Fluxes and their residues are corrosive 
—the effectiveness of fluxes claimted to 
be non-corrosive should be confirmed. 

The correct formulation of a flux 
may involve considerations of some 
complexity, and in general the flux 
suppliers should be consulted on the 
flux appropriate to a given brazing 
process. 

A standard aluminium brazing flux 
containing essentially chlorides of 
sodium, potassium and lithium gives 
satisfactory results when used with 
aluminium which has been previously 
chemically cleaned and where surface 
oxidation is slight. 

Where no cleaning of the aluminium 
surface is possible before brazing, a 
flux containing zinc chloride may be 
necessary to provide ready wetting by 
the brazing alloy. This type of flux 
deposits metallic zinc on to the 
aluminium surface, over which the 
fused brazing metal will flow more 
easily. A too-heavy zinc deposit, how- 
ever, may have an undesirable effect 
on the mechanical properties of the 
filler metal finally deposited, and a safe 
figure for the amount of metallic zinc 
is that represented by a zinc chloride 
addition to the flux of not more than 
7-7 per cent by weight. 

Care should be taken in handling 
aluminium brazing fluxes containing 
fluorides. as toxic effects may follow 
the inhalation of fumes from these 
compounds, and personal contact may 
result in skin complaints. 


[Courtesy Marston Excelsior Ltd 


Dip-brazed air-guide vane assembly in aluminium-magnesium-silicon alloy 


Consideration of the materials, the 
characteristics of the process and the 
function of the finished article is of 
paramount importance in joint design. 
Compromise is often necessary in 
design between joints that are most 
appropriate for the brazing process and 
those best for the article. Parts should 
be designed to be self-locating as far 
as possible, with resort to jigs only if 
found essential. 

Under brazing conditions, the free 
flow of the brazing alloy is retarded by 
the high rate of dissolution of the 
parent metal into it; the brazing alloy 
is also unable to displace readily the 
fluxes from long lap joints. In brazing 
aluminium, therefore, greater use is 
made of fillets than of close parallel 
gaps in joints. Clearances should be 
sufficient to provide adequate fillets 
around joints, but small enough to 
ensure capillary flow. 

The importance of good joint design 
to ensure adequate capillary flow of 
the brazing alloy cannot be over- 
emphasized. Because of the depen- 
dence of brazing on capillary flow, line 
contact between parts to be joined is 
particularly important in furnace braz- 
ing. Line joints between parallel edges, 
and also tapered joints, permit ready 
flow of brazing alloy which will sweep 
out the dross and flux, forming good, 
strong fillets. 

Square butt joints should be avoided 
when high strength is required. Lap 
joints are preferred, but where large 
areas of flat contact surfaces are 
involved it may be difficult to avoid 
some flux inclusions or gas entrap- 
ments in the joint. Flux inclusions 
remain inert unless moisture pene- 
trates; then corrosion starts which may 
cause deterioration of the joint. 

Straight laps of over 4in. should 


preferably be tapered, with a minimum 
angle between mating surfaces of 3°. 
Clearances for laps of less than } in. 
range between 0-006in. and 0-010 in. 
With wider laps the amount of taper 
and clearance becomes more critical, 
and should be increased as the width 
of lap increases, the optimum clearance 
being determined by trial. Normally, 
gaps of more than 0-02in. are not 
satisfactory. 

The positioning of a joint in an 
assembly depends on many local 
circumstances. The only general point 
is that joints of all kinds are better 
placed at points of low stress; smaller 
joints are then adequate and more 
economical to make. 

Furnace and flux-dip brazing demand 
a more accurate fit than flame brazing, 
where the operator can supply extra 
brazing alloy when required. 

As the brazing temperature is higher 
than the recrystallization temperature 
of aluminium or its alloys, annealing 
takes place during brazing. Thus, 
assemblies made from non-heat-treat- 
able alloys should have their design 
based on the strength of the annealed 
alloy. 

Suitably-designed assemblies made 
from heat-treatable alloys of the 
aluminium-magnesium-silicon type can 
be strengthened by quenching after 
brazing followed by natural or artificial 
ageing. Quenching may be in cold or 
hot water, water spray or air blast. 
Alternatively, after brazing, assemblies 
may be re-heat-treated to restore the 
full strength of the parent alloy. 

However, it has to be assumed for 
practical purposes that strengthening 
of the actual filler in the joint does not 
occur during the heat-treatment pro- 
cess. Therefore, joints in heat-treated 
assemblies must be designed on this 





TABLE I—JOINTS IN 
HEAT-TREATED SHEET 





Elongation 
per cent on 
2 in. 


U.T.S. 


Ageing tons in’ 





At room tem- 

perature ' 20 
At 165°C. for 

18 hr. 10 
Solution treated 

at 540°C. for 

30 min., then 

aged at 

165°C. for 


18 hr. 21-0 11 





assumption, ensuring adequate strength 
for the purpose required, as they will 
be weaker than the parent metals used. 

The figures in Table I are results of 
tensile tests on joints made between 
18 S.W.G. sheets of aluminium-mag- 
nesium-silicon composition, using an 
aluminium-10 per cent silicon alloy. 
The brazing treatment in each case was 
preheating at 580°C. for 30 min., then 
at 610°C. for 1 min., then cooled slowly 
in air. 

The aluminium alloys most suitable 
for brazing and most compatible with 
the brazing alloy are also the alloys 
especially noted for their resistance to 
corrosion. Salt spray and atmospheric 
exposure tests have shown that brazed 
joints, properly made and free from 
flux residues, do not deteriorate unduly 
under severe conditions, and are equal 
to comparable welded joints in which 


the parent metal and filler alloy differ. 
Anodizing or a suitable paint treatment 
gives additional protection. 

With correct design, no appreciable 
increase in electrical resistance due to 
the brazed joint is noted in brazed 
components. Tests on brazed alu- 
minium busbars have shown increased 
resistance equivalent to an extra 0-02 in. 
on a 24in. length bar, which, for prac- 
tical purposes, is negligible. 

It is only possible to apply reliable 
inspection to brazed joints if it is 
carried out with a sound knowledge of 
the product and its purpose and a 
background of the processes and 
standards used in its manufacture. 
Some joints require mechanical 
strength, others must be leak-tight, and 
yet others require good electrical 
and/or thermal conductivity between 
components. 

Quality control of incoming materials, 
combined with process control of the 
brazing operations—times, tempera- 
tures and the use of correct techniques 
—are the surest ways of producing 
good quality work. 

For the inspection of brazed joints, 
the above, combined with suitable per- 
centage checks, suffices in most cases. 

Aluminium may be brazed to other 
metals, notably mild steels, although 
recourse to brazing is advocated only 
where a more normal jointing method 
—such as mechanical jointing or 
adhesive bonding—is not applicable. 
For the best results, parts must be 
thoroughly cleaned and pickled im- 
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mediately before brazing, but even so 
the joints are weaker than _all- 
aluminium joints. 

Aluminium may, however, be applied 
as a coating to steels, and _ ll- 
aluminium brazed joints of good 
quality may then be made by normal 
techniques. Brazed joints between 
uncoated aluminium and nickel-coated 
steel are fairly satisfactory but not 
entirely dependable for exacting 
service. Aluminium may be brazed to 
zinc-coated steel, but joints tend to be 
brittle. Joint strengths in these cases 
depend on the bond between the 
coating and the steel; also, joints 
between dissimilar metals are subject 
to bimetallic corrosion if used under 
moist conditions. 

Although the brazing of aluminium 
to copper, brass, Monel, cast iron, 
stainless stecl, and other alloys con- 
taining chromium, has been carried 
out, the processes are difficult and 
require special techniques to avoid 
brittleness. It is, however, possible to 
make joints not required to stand 
flexing; such joints must be adequately 
protected against corrosion. Aluminium 
cannot be brazed to magnesium as the 
resulting joint is too brittle to be of 
any use. 

Apart from coating the second metal 
with an intermediate compatible layer 
of another metal, the methods of 
brazing to aluminium are much the 
same as for all-aluminium joints, but 
generally only flame brazing, and to a 
lesser extent furnace brazing, are used. 


Increasing Forging Die Life 


temperatures above 
350°C. frequently suffer from 
heat-checking or “crazing,” this con- 
dition being one of the major factors 
in die breakdown. Two die facing 
materials, claimed to give increases in 
die life of 25 to 80 per cent, are being 
used in the U.S., according to an 
article in Iron Age. Both products, one 
which is largely nickel, the other being 
nickel and tungsten carbide, are applied 
as paint-like materials, either by brush, 
dip or spray. 

One of these, Pyro-Plate nickel, is 
applied to the working surfaces of the 
die, heat-treated in a reducing atmos- 
phere to 900°C., and allowed to cool in 
atmosphere. The dies may then be 
given any desired heat-treatment. The 
nickel is said to diffuse into the base 
metal, forming an alloy layer. The 
coating is highly-resistant to oxidation 
and corrosion, and may be precipita- 
tion-hardened to 65-68 Rc, 

This nickel coating has been success- 
fully used for forming high-tempera- 
ture, high strength aircraft alloys, one 
method being to form the metal 
between electrically-heated dies to 
reduce spring-back. Another method 
involves heating the sheet between 
electrically-heated flat dies, after which 


ORGING and other dies that 
F operate at 


it is quickly removed and formed to the 
required shape. In these operations, 
dies of free-machining low grade steel 
were plated with “Pyro Plate,” giving 
a life of over 1,000 hr. at 540°C. with- 
out breakdown. 

The second coating process, primarily 
intended to combat die abrasion, uses 
a composite material containing up to 
80 per cent by weight tungsten carbide. 
The coating may be only 0-0005 in. 


up to 0-003 in. thick, but can be precipi- 
tation-hardened to 68-70 Rc, and when 
properly supported by a hardened sub- 
strate shows exceptional resistance to 
impact as well as abrasion. 

In one application where special 
bolts were being hot-headed, improved 
die life of 25-50 per cent has been 
obtained, and a 50 per cent improve- 
ment in surface wear alone is said to 
have been achieved. 


Low Frequency Induction Melting 


induction furnaces of the 
channel type has recently been 
developed by ASEA, Sweden, whose 
licensees and representatives in the 
U.K. are Fuller Electric Limited, 
Fulbourne Road, London, E.17. The 
range includes a holding furnace with 
capacity for an effective charge of 
1,200 lb. brass (375 1b. aluminium), a 
melting and holding furnace with an 
effective charge of 5001lb. aluminium 
and a series of tilting furnaces. 
The holding furnace type LFR21/20 
has a_ straight horizontal cleaning 
channel and straight vertical melting 


A RANGE of mains frequency 


channels. The melting capacity is 
88 lb/hr. and the current consumption 
500 kWh/ton. 

The stationary melting and holding 
furnace type, LFR83/40, has two 
chambers connected by two oblique 
channels that can be cleaned while the 
furnace is in operation. The melting 
rate is 165 lb/hr., and current con- 
sumption 535 kWh/ton. 

Tilting furnaces in the range are, 
with one exception, hydraulically oper- 
ated, have horizontal cleaning channels, 
and an inductor unit that can be 
rapidly changed. A variety of sizes 
from 625 lb. upwards is available. 
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EXPERIENCE WITH HILGER DIRECT-READING ATTACHMENT TO MEDIUM SPECTROGRAPH 


Analysis of Zine, Lead and Copper-Base Alloys 


ITH the Hilger Direct-Read- 
Wizz Attachment to the Medium 

Spectrograph!:? the _ spectro- 
grapher has available eleven photo- 
multiplier cells for the recording of 
eleven lines throughout the _ spec- 
trum. The choice of lines is limited by 
the physical size of the slits, arranged 
along the focal curve so that in general 
no two lines can be closer than 
approximately 3} mm. 

The choice of lines is a most 
important stage in the installation of 
any direct reading equipment and it 
cannot be emphasized too strongly that 
the closest liaison is required between 
the manufacturer and the user. Pre- 
liminary investigations in the manu- 
facturers’ laboratory on actual samples 
enable modifications in line selection to 
be made before the instrument is 
installed. 


Choice of Lines 


For the analysis of zinc and zinc 
die-casting alloys, lead and its alloys 
and copper-base alloys, the final choice 
of lines was as follows: — 

Cd 2265 

Sb 2311 

As 2349 

Fe 2382 

2791 

Sn 2840 

Bi 2938 

Ni 3050 

Cu 3274 

Zn 3345 

Pb 3683 

Al 3961 \ 

Hg 5461 f 

In most cases the most sensitive line 
available was chosen unless precluded 
by other considerations. It was found 
that the sensitive lead, zinc and copper 
lines, which were essential for trace 
determinations, were quite satisfactory 
as internal standard lines. This 
obviated the need for a second weaker 
line being selected as internal standard 
for each type of material and released 
cells for other useful elements. It 
should be mentioned that the majority 
of the author’s work to date has used a 
condensed spark where line reversals 
are reduced to a minimum. 

Other points may be noted con- 
cerning the line selection: Bi 2938 was 
substituted for Mn 2949 after the 
instrument had been put into service 
and the run of work showed that it was 
more important to have a rapid deter- 
mination of bismuth in lead-base alloys 
than manganese in copper-base alloys. 
Unfortunately the earlier selection of 
Ni 3050 prevented the use of the 
sensitive Bi 3067 without making 
major alterations to the slit assembly. 


\ Sharing a single cell 


Sharing a single cell 


By P. T. BEALE 
(Platt Metals Ltd.) 


As twelfth element, AS 2349 was also 
inserted at a later date and it shares a 
single cell with Fe 2382 so that the 
operator may elect to read either iron 
or arsenic by operating a small shutter 
located between the slit and the photo- 
cell. A similar device is used for the 
Hg and Al lines where the former is 
used to monitor the  temperature- 
compensating control. 

Particular features of the instrument 
are illustrated in Fig. 1. Interchange- 
able electrode holders are available for 
use with either disc or pencil type 
electrodes. An auxiliary optical bar 
set normally to the main bar carries a 
second spark stand which may be used 
for methods requiring a vertical spark 
discharge, such as the globule arc or 
the porous cup or rotating disc solution 
methods. A double mirror device, 
located at the juncture of the two bars, 
may be raised into position to throw 
an image from the second stand on to 
the slit and at the same time rotate it 
through 90° to obtain the horizontal 
image of the spark discharge which is 
required for maximum stability of 
measurement. 

Of the general performance of the 
instrument it is sufficient to say that 
the electrical and optical arrangements 
are such that the ratio of intensities 
of two wavelengths from a_ steady 
source may be measured with a 
coefficient of variation of 0-25 per cent. 
By far the greater part of the error on 
any analysis arises from the sample 
itself and the excitation conditions. 


Lead and Lead Alloys 


The Direct-Reader was required to 
control stages in the production of 
refined lead from secondary material 
and the manufacture of cable alloys to 
B.S.801 B, C, D and E. 


The Hilger Direct- 
Reading Attachment 
in position on the 
spectrograph 


Initially attempts were made to 
standardize on rolled flat wedge- 
shaped electrodes which have been 
used successfully for a number of years 
for the analysis of cable alloys by 
photographic methods. However, it 
was found impossible to obtain good 
calibration curves or the required 
reproducibility by this means, apart 
from difficulties in mounting this type 
of electrode precisely in the horizontal 
spark stand. 

The use of a disc type sample, which 
is machined on the lower chilled face 
and sparked against a graphite counter 
electrode, overcame these difficulties. 
The sample is taken in the foundry in 
a simple open iron mould. 

A condensed spark source is used 
with a 10sec. pre-sparking period and 
an approximate 25 sec. exposure, which 
is controlled by the Pb line 3683, 
which is plugged into the auto socket 
as the internal standard. Reproduci- 
bility is of the order of 1-5-2-0 per cent 
of content and agreement’ with 
chemical analysis is generally within 
+0-01 per cent over the range 0-1-0-9 
per cent tin, antimony and cadmium 
and within +0-001 per cent for copper 
contents between 0-01 and 0-1 per cent. 
The other elements available are read 
off as impurities when the limits of 
detection are: — 


Sn 0-001 

0-001 

0-0001 

0-005 

rn 0-001 

i 0-001 

s 0-002 

0-001 
Direct-Reader can also analyse 
antimonial lead alloys with antimony 
contents up to 10 per cent. The 
accuracy is again 1-5 to 2 per cent of 
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content. With these alloys a con- 
siderable systematic effect of tin on the 
antimony determination was noted and 
an empirical correction factor, depend- 
ing on the tin content, is applied. The 
effect of increasing tin content is to 
enhance the antimony reading and the 
magnitude of the effect may be 
judged from the fact that the presence 
of 0-25 per cent tin gives an apparent 
increase in 8 per cent antimony of 
0-3 per cent. 

Printing metal alloys containing tin 
and antimony covering compositions 
varying from 2 per cent tin/2 per cent 
antimony to 10 per cent tin/16 per cent 
antimony may also be analysed success- 
fully. Again, the varying tin content 
affects the antimony determination but 
direct comparison between the sample 
and standard alloys of similar compo- 
sition gives adequate accuracy. For this 
purpose a large number of chemically 
analysed standards is essential. Care 
must be taken in pouring the disc 
samples in this type of material which 
is very prone to segregation effects. 
Discs should not be more than } in. 
thick and should be poured in a cold 
mould. 


Zinc and Zinc Alloys 


The instrument is changed over 
quite simply to the analysis of zinc and 
zinc alloys by the following sequence 
of operations :— 

(1) The disc holder in the spark 
stand is changed for a pencil electrode 
holder by operation of a single thumb- 
screw. 

(2) The plug from the cell associated 
with the lead line is withdrawn from 
the “auto” socket and the zinc line 
3345 is inserted in its place as the 
internal standard. 

(3) The stepped coarse sensitivity 
controls are changed to the appropriate 
settings. 

Chill-cast pencil electrodes with 
machined ends are used with a con- 
densed spark discharge fixed at 
15,000 v, 0-005uF., 0-03 mH added 
inductance and a 2mm spark gap. The 
following ranges of content are 
covered : — 

Sn 0-01-1-5 per cent 
Pb 0-01-2-0 
Cu 0-01-1-5 
Fe 0-01-0-5 
Al 0-01-6-0 
Mg 0-01-0-1 
Cd 0-01-0-5 


In the case of trace impurities in zinc 
alloys, the sparked electrodes are re- 
inserted in the spark stand, sensitivity 
settings are increased and an inter- 
mittent A.C. arc is passed to cover the 
following ranges of content: — 


Sn 0-0003-0-01 per cent 
Pb 0-0005-0-01 ,, ,, 
Cd 0-001 0-01 ,, ,, 


By using standards free of these 
impurities a background correction 
may be deduced and applied to give 
linear working curves when plotted on 
log-log paper. Reproducibility in the 
case of zinc die-casting alloys is shown 


by the coefficients of 


variation : 


following 





Content e- font 


Flement 
(per cent)| variation 





‘1 


Al 4 


4 

Cu 1 
Mg and Cu 0 
; 0 
0 


0 
0 
Fe 0 
Sn, Pb and Cd 


5 
3 
002 


1: 
3 
3 
5 
5. 


10 








Copper Alloys 

The routine analysis of some copper- 
base alloys has been established by 
using a chill-cast pencil electrode 
against a graphite counter electrode 
and a simple condensed spark dis- 
charge. The Cu line 3274 is plugged 
in the “auto” position as internal 
standard. 

Leaded brasses containing up to 3 per 
cent lead, 1 per cent tin, 0-5 per cent 
iron and 0-1 per cent aluminium may be 
analysed in a few minutes for these 
elements. ‘The pencil electrodes are 
subject to segregation of lead and 
differences of up to 0-5 per cent between 
top and bottom of a rod were found. 
Good correlation was obtained, how- 
ever, between the spectrometric result 
obtained by sparking on the lower 
chilled end of the pencil and the 
chemical analysis carried out on saw- 
ings taken from an ingot of the corres- 
ponding melt in the recognized manner. 
The other elements which were 
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determined showed no sign of this 
segregation. 

Typical coefficients of variation 
obtained on leaded brass were tin 0-75, 
lead 3-4, iron 2-5. 

At present the instrument is used for 
two other determinations in copper- 
base alloys which are difficult and time- 
consuming to estimate chemically. 
These are zinc in aluminium bronzes 
up to 1 per cent and aluminium in 
various brasses up to 1 per cent. 


Possible Future Developments 


The Direct-Reader is almost fully 
occupied with the determinations 
which have been described; neverthe- 
less there are several possible exten- 
sions of its coverage, particularly on 
copper-base alloys : — 

(1) The use of a more arc-like 
discharge would lower the limits of 
detection to permit, for example, the 
determination of lead and zinc down 
to 0-01 per cent in tin bronzes. 

(2) The use of solution methods 
might be effective on alloys with high 
lead content, such as the leaded gun- 
metals. 

The author expresses his thanks to 
the Directors of Platt Metals Ltd., for 
permission to publish this information. 
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Welding Thin Materials 


ing of thin material with 

excellent control of the weld 
puddle are features of a _ welding 
method, called “Short-Arc” welding, 
developed by Linde Department, 
Union Carbide International Company, 
Division of Union Carbide Corpora- 
tion. This inert-gas consumable-elec- 
trode process makes possible manual 
fusion welds in the range of thickness 
of 0-03 in. to 0-10 in. (0-76 to 2-54 mm.) 
of all common metals, including stain- 
less steel, aluminium (0-04 in. or 


M ite. of and mechanized weld- 


Overhead welding with a Sigma ST-2 torch 


1:02 mm. minimum), copper, etc., in all 
positions and types of joints. 

With the development of constant 
potential power supplies incorporating 
a drooping characteristic, it was found 
that surge currents could be controlled 
to limit the time duration of arc out- 
ages, prevent wire ejection, and produce 
a stable arc. This arc, operating in the 
range of 30 to 125 amp, 14 to 19 V, 
short circuits many times per second. 
This produces a small, rapidly-solidi- 
fying puddle pinpointing the location 
of the arc heat and enabling the weld- 

ing of thin materials 
in all positions. It 
is used primarily 
with 0-03 in. (0-76 
mm.) diameter wire, 
although 0-02 in. 
(0-51 mm.) diameter 
hard wire works 
well on material in 
the very low end of 
the thickness range. 
Argon has been 
found suitable for 
most metals such as 
aluminium, copper 
and silicon-bronze. 
Manual and 
mechanized equip- 
ment to feed wires 
as small as 0-02 in. 
or 0-03 in. diam. have 
been developed. 
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NEW LABORATORIES 


FOR RESEARCH 


INTO 


PROTECTIVE 
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AND INSULATING ENAMELS 


Coating Copper Wire 


and electronic equipment are 

constantly producing demands 
for new properties in wire and in its 
insulation and protection, one example 
being that of the refrigeration industry, 
where some of the newer refrigerants 
are especially vicious in their attack on 
insulating coatings. Thus, producers 
of electrical wire are constantly seeking 
new formulations for their wire 
coatings. 

For this reason, London Electric 
Wire Company Ltd., with an output of 
over 300 tons of enamelled wire per 
week, has established a new research 
laboratory, the Wildy Laboratory, at its 
Leyton works. The building makes 
available a further 12.000 ft? of working 
space for the development of wire 
coverings and wire covering plant, and 
includes a chemical research labora- 
tory, an electrical research laboratory, 
a development and testing laboratory, 
drawing office, and a further labora- 
tory specially equipped for the design 
and development of all types of wire 
covering machines and enamelling 
ovens and other plant. 

The problems involved in insulating 
thin wires are more complex than at 
first appears. The wire is first covered 
with enamel which is reduced to a suit- 
able thickness by a wiping device 
before the coated wire passes into the 
baking oven at a controlled speed. 
Oven atmospheres and temperature 
gradients are critical and must be 
accurately related to the type of coating 
applied and the nature of the service 
conditions to be encountered. 

The chemical laboratory is equipped 
for the formulation of enamels and 
varnishes. In addition to original and 
development work, the laboratory is 
responsible for the tailoring of current 


1 aed decoesic in electrical 


enamels to suit the operating charac- 
teristics of production and experimental 
machines. This policy results in the 
closest possible control over production 
quality. 

In the electrical laboratory, work 
includes the development of test 
methods and the evaluation of pro- 
cedures that will ensure that current 
and newly-developed coverings will 
meet the changing and progressively 
onerous requirements of the electrical 
industry, for instance, the demand for 
higher operating temperatures. 

Long-term thermal endurance test- 
ing is carried out in a battery of Baird 
and Tatlock ovens, some of the tests 


Right: The electrical 
laboratory at the 
London Electric Wire 
Co. Ltd. 


Below: Part of the 
experimental testing 
laboratory 


requiring up to a year for completion, 
since speeding-up of the process 
usually produces quite different con- 
ditions to those normally encountered 
in service. 

Eccentricity of enamel coverings is a 
further concern of this laboratory, and 
a cable eccentricity gauge by Addison 
Electric Co. Ltd. is used for the exam- 
ination of coatings. In order to ensure 
concentricity, freedom from pinholing, 
and maximum protection, it is cus- 
tomary to use 11 coats of enamel where 
synthetic enamels are used, although 
as few as six may be used with oil- 
based varnishes. 

In the experimental testing labora- 


tory, short-term ageing is carried out 
in Townson and Mercer ovens, and 
other tests include abrasion, electrical 
breakdown, solvent, and solvent plus 
pressure tests. For abrasion testing, the 
company has developed a machine 
which registers the number of cycles to 
breakdown — a requirement set by 
B.S.I., and the machine is being mar- 
keted to encourage other users and 
manufacturers to carry out their own 
testing. 

The plant development laboratory, 
placed on the ground floor, is con- 
cerned with the building, testing and 
evaluation of ovens, coating and cover- 
ing machines, and other equipment for 
use in the works. 

The new building is in no way 
concerned with routine testing; it is 
essentially a research unit. Other 
laboratories at the Leyton works super- 
vise and control the quality of, and 
processes involved in producing, the 
normal output of the factory. 











Wire 
Drawing 


Efliciency 


MPROVED efficiency in wire 
I decowing was achieved recently by 
Rist Cables Ltd., of Newcastle 
under Lyme, when they replanned 


the layout between their stores and 
wire drawing machines. According to 
an article in Target, the firm is the 
largest manufacturer of small flexible 
cable in this country, and over 100 coils 
of wire were used each day. 

In the past, coils of wire were loaded 
on to a truck in the stores, hauled for 
25 yards and unloaded on to the floor 
adjacent to each drawing machine. 
Two men were required to handle each 
coil. 

The operator, servicing three 
machines, smoothed out any curls in 
the wire before it entered the machine. 
To do this, he needed as long a pay-out 
as could be managed, which took up 
still more space. 

When the wire on a coil was nearing 
exhaustion, the operator joined it to 
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the wire of the next coil by welding. 

The new layout allows the wire to 
be fed direct to the machines from 
inside the stores by pulleys and guides, 
and through guide holes at about 8 ft. 
above floor level. The storeman is 
responsible for welding the wire off 
one coil to that of another. This has 
meant that the machine operators can 
now look after four machines instead 
of three as previously. 

Fewer breaks occur in the wire, as 
the manhandling which caused distor- 
tion or damage to the coils has been 
obviated. The two men previously 


Above: Part of the 
fine-wire drawing 
department, showing 
the feed tubes pro- 
jecting from the wall 
on the right 








Right : In the feed 
room an_ operator 
welds wire from one 
coil to that from 
another using a port- 
able electric welder 








Left: From the feed 
room, wire is reeled 
off ‘‘swifts,’’ threaded 
through the’ wire 
guides and feed tubes 
(top right) to the wire 
drawing machines on 
the other side of the 
wall 
































employed for an hour a day trucking 
the coils to the machines now give that 
time to other work. 

A further saving has been made by 
getting rid of the oil tank and pump 
units which were formerly attached to 
each machine. 

A 3,500 gallon tank is now positioned 
outside the factory wall, and the oil 
is carried by pumps to the machines. 
There is complete laboratory control 
of the oil mix, where formerly each 
operator was responsible for the vis- 
cosity of the oil, and added oil or water 
to his own mixture as he thought fit. 

A Saturday morning shift which had 
to be brought in to clean up spilt oil 
has been dispensed with, and the oil in 
the tank is changed every six to eight 
months instead of every two months. 
Efficient filtering recovers 80 per cent 
of the oil, whereas previously all of it 
was lost. It is estimated that 20,000 
gallons of oil a year will be saved. 

The new layout occupies only 50 per 
cent of the space previously occupied 
and houses 20 per cent more machines. 
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Atomic Progress 


Thermal Cycling Damage 


damage (METAL INDUSTRY, 15 May 

1959, p. 394) there was a dis- 
cussion of the possible effects of 
alpha-beta cycling of uranium on fuel 
element performance. This article will 
consider some of the effects on uranium 
which arise from thermal cycling 
within the alpha phase. In particular, 
it will consider the phenomena of 
irradiation growth and the effect of 
alpha thermal cycling on creep rate. 


ie the first article on thermal cycling 


Growth 


When slowly cycled in the alpha 
temperature _ range, polycrystalline 
uranium specimens exhibit considerable 
distortion. The form of distortion is 
dependent on the structure developed 
during fabrication. Thus, the surface 
of an as-cast bar becomes roughened, 
usually called “wrinkling.” Wrought 
bars, on the other hand retain a smooth 
surface but undergo marked increases 
in length. Usually, after the first few 
cycles, the proportional increase in 
length per cycle in fine grained highly 
textured uranium is constant. The 
amount of growth is greater the higher 
the upper cycling temperature and the 
longer the holding time at that tempera- 
ture. For a _ given upper cycling 
temperature, growth per cycle increases 
with the cycling temperature range and 
is greater for slow heating and rapid 
cooling. Chiswick and Kelman! have 
also shown that the growth per cycle is 
greater the heavier the reduction and 
is greater for a given reduction at 
300°C. than for higher working tem- 
peratures in the alpha range. Growth 
is also more extensive the finer the 
grain size. 


Mechanism of Growth 

Pugh? lists three basic factors which 
lead to the growth of wrought uranium 
bars on thermal cycling: (1) anisotropy 
of thermal expansion of s—uranium 
single crystals (2) the presence of a 
double fibre texture, the component 
textures having different coefficients of 
expansion along the axis of the bar, 
and (3) a change in mode of deforma- 
tion with temperature. 

The orthorhombic 


alpha uranium 


structure is markedly anisotropic, its 

coefficients of thermal expansion 

between 0° and 550°C. are:- 

+ 33-24 x 10 © 
6-49 x 10 ' 

a i + 30-36 x 10°® 


In wrought uranium bar the 
ebserved double textures have con- 
sisted of an /010/ fibre texture com- 
sonent while the other component may 
have (110) planes perpendicular to the 
bar axis. Such textures satisfy the 
requirements for growth. Other aniso- 
tropic metals do not exhibit growth 
because unsymmetrical double textures 
are not formed by working. 

For growth to occur, the modes of 
deformation must change within the 
range of thermal cycling, otherwise the 
deformation on cooling would reverse 
that produced on heating. Pugh? 
shows that on heating there is little 
deformation until the upper holding 
temperature is reached, the internal 
stress is then relaxed by a thermally- 
activated process probably consisting 
mainly of slip on planes which do not 
operate at room temperature. A small 
amount of relaxation may occur by 
grain boundary flow, but none has yet 
been detected experimentally. During 
cooling, slip and twinning occur 
between 350° and 0°C., this leaves the 
aggregate stressed internally and these 
stresses are relaxed on the next heating 
cycle. 

Pugh? analyses the results obtained 
by Chiswick and Kelman! using the 
method adopted for creep by Dorn.? 
In this way an activation energy of 
65+ 10 k cal/gm. atom, is obtained 
which is in good agreement with values 
obtained from self diffusion experi- 
ments. 

During irradiation, “wrinkling” or 
“growth” can occur in suitable speci- 
mens in a manner resembling that 
obtained during thermal cycling. Alpha 
cycling can be a useful tool in assessing 
the likely stability of fuels during 
irradiation, even though the detailed 
mechanisms of growth differ. Beta- 
quenched uranium has an almost 
random fine grained structure; it there- 
fore shows little growth or wrinkling. 
The effect of variations in heat-treat- 


“,» 


along the “a” axis 
“ ” 
‘ b Pa 
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TABLE I—ACCELERATION OF CREEP RATE 





| 10°C. cycles (500°-480°C.) 


5°C. cycles (500 -490°C.) 





Applied Stress 
tons in’ é,/€, 
experiment 


theory 


t, /é, 


é, é, ‘ 
experiment 





0-20 6°39 
0-30 4-66 
0-75 2°41 


6-91 a 
5-21 6 
2-74 8 





€,=creep rate with thermal cycling 


é,=creep rate at 500°C. 


ment can be assessed by alpha thermal 
cycling to determine the extent of 
slight residual preferred orientations. 
Variations in the extent of preferred 
orientation across a bar and along a 
bar are also revealed in suitably- 
designed experiments. In fact, levels 
of preferred orientation which cannot 
be detected reliably by X-ray 
techniques can be shown up in thermal 
cycling tests. 


Effect on Creep Behaviour 


Thermal cycles within the alpha 
range can affect the deformation of 
uranium. For example, large amplitude 
cycles may lead to plastic deformation 
of specimens loaded externally within 
the elastic range and which would, 
under isothermal conditions, show no 
plastic deformation. This effect is 
possible because the anisotropic 
character of uranium will cause the 
generation of internal stresses in the 
polycrystalline aggregate under the 
action of thermal cycles. The mechan- 
ism is similar to that involved in 
irradiation creep. Large thermal cycles 
also accelerate the creep rate of speci- 
mens undergoing creep in the normal 
way. An example of this is quoted by 
McIntosh and Heal.4 Two specimens 
were creep tested at 400 C. and 
3 tons/in® for about 1,700 hr. to 
establish the secondary creep rate. The 
specimens were then unloaded and the 
temperature allowed to fall to 100°C. 
After 8 hr. the test was resumed at 
400°C. and 3 tons/in?. This treat- 
ment was repeated at intervals of 4 
days. The results shown graphically 
by McIntosh and Heal, indicate an 
acceleration in creep rate by approxi- 
mately a factor of 4 for this type of 
cycling. The form of curve shown 
suggests that each thermal cycle leads 
to a significant increment of strain, in 
some ways comparable with primary 
creep, after which the creep rate settles 
down again, possibly returning to the 
rate which obtained before the thermal 
fluctuation. This behaviour is pre- 
sumably due to the creep process 
relaxing out the internal stresses which 
are then regenerated at each successive 
thermal cycle. On this basis, increasing 
the frequency of cycling should give 
further accelerations of the creep rate 
and this is confirmed by McIntosh and 
Heal. 

Small thermal cycles of the order of 
5-10°C. have also been shown by 
Anderson® to cause an acceleration of 
the creep rate when “n” the stress 
index, in the creep law ¢=c™ is greater 
than 1-0. McIntosh and Heal* quote 
experimental results in comparison 
with the calculated acceleration based 
on Anderson’s theory. These are given 
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in Table I and show remarkably good 
agreement. 

These results indicate an increasing 
acceleration of creep rate with decrease 
in external applied load for a given 
thermal cycling amplitude (the actual 
creep rate, of course, decreases with 
decrease in load), and also the smaller 
the thermal cycling amplitude for a 
given applied load the smaller the 
acceleration in creep rate. At 500°C. 
for a thermal cycle of 2°C. amplitude 
the theoretical increase in creep rate 
is fivefold for an applied stress of 
100 ib/in?. This serves to indicate 
that, in low stress creep tests in parti- 
cular, it is of vital importance to apply 
the most stringent temperature control 
and the need for care in comparing 
results obtained from different equip- 
ment or different laboratories. 

Very little has been published in the 
open literature on the effects of thermal 
cycling during irradiation. This may 
possibly be due to the fact that in 


it may be difficult to 
separate irradiation effects from 
thermal cycling effects. There is some 
evidence that thermal cycling aggra- 
vates swelling due to fission product 
gases but it does not seem to be clear 
whether alpha phase cycling during 
irradiation will have this effect, or 
whether excursions to higher tempera- 
tures are necessary. 


many cases 
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Pumping Molten Aluminium 


“Refrax ” refractory, a positive- 
displacement pump designed for 
handling molten aluminium has been 
developed, and tests indicate successful 
use with die-casting machines, for con- 
tinuous casting, and in filling small 
ingot moulds. With further develop- 
ments, this type pump might well be 
used in other non-ferrous’ metal 
handling operations. 
A primary advantage of the pump is 
that its parts are not wetted by molten 
aluminium and are unaffected by its 


(Co Refrax” refrac entirely of 








highly corrosive action. Metal that is 
allowed to solidify can be easily 
stripped from exposed areas. Internal 
deposits simply melt when the pump 
is at operating temperature. 

The distinctive properties of the re- 
fractory, a product of the Carborundum 
Company, that make possible the 
construction of this pump are high 
strength, exceptional dimensional 
accuracy obtainable in producing 
precision parts, smooth, metallic-like 
surface finish and excellent resistance 
to wear. 


Left: The operating assembly of the positive- 
displacement pump made from ‘‘Refrax’’ 
refractory. An air cylinder (top) operates the 
piston, only the lower section of the pump being 
immersed in the molten aluminium 


Below: Arrangement of pump. The inlet is at 
lower left, the outlet is the curved section at the 
top. The ball-type valves are of accurately- 
pressed refractory 
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Men and Metals 


In succession to Mr. R. F. Farmer, 
who has resigned to take up an 
appointment with the Institute of Civil 
Engineers, Mr. G. J. Lyons has been 
appointed secretary of the Institution 
of Plant Engineers, and took up his 
duties on Monday last, September 21. 


It has been announced by Brayshaw 
Furnaces Limited that Mr. A. Moore 
has been appointed area technical sales 
representative for the company in the 
areas of Northumberland, Durham, 
Yorkshire, Leicestershire, Derbyshire, 
Northants and Lincolnshire. He will 
be resident in Leeds. 


After more than 40 years with the 
group, Mr. W. N. Sherlock is to retire 
at the end of this month as director 
and secretary of Birmid Industries 
Limited and a number of its sub- 
sidiaries. Mr. F. S. Taylor has been 
appointed as secretary of the company 
in succession to Mr. Sherlock. 


It is reported that Mr. Maxwell I. 
Freeman has been appointed a director 
of the Consolidated Zinc Corporation. 


In succession to Mr. W. W. Nicholas, 
B.Sc., who has taken up a teaching 
appointment in Birmingham, Mr. E. W. 
Tinsley, B.Sc., has been appointed 
representative in the Midlands for 
Walker, Crosweller and Company 
Limited. 

News from Crofts (Engineers) 
Limited concerns the appointment of 
Mr. L. C. Blake and Mr. A. E. Peggs 
as two additional representatives for 
the London area. Both these gentle- 
men have recently completed the 
company’s training course at the main 
works at Bradford. 

It has been announced by the 
Institute of Welding that Professor 
R. N. Rykalin, Dr. techn.sci., corres- 
ponding member of the _ Soviet 
Academy of Sciences, will be visiting 
the United Kingdom at the invitation 
of the institute and will lecture at the 
School of Welding Technology on 
September 29 and 30, and at the 
special meeting on Electro-Slag Weld- 
ing on October 1 next. 








Metal Statistics 


N the 1959 edition of Metal Statistics 
I new tables have been added for pro- 

duction of primary cadmium, U.S. 
exports of cadmium, tentative specifi- 
cations for refined secondary lead, 
world production of columbium 
(niobium)—tantalum concentrate, and 
a comparison of Russian and United 
States mineral output. The usual data 
on world production, U.S. exports and 
imports, prices and consumption of 
almost all the ferrous and non-ferrous 
metals are included as in previous 
years. Published by American Metal 
Market, 18 Cliff Street, New York 38, 
N.Y., this fifty-second edition is priced 
at $3-50, 
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Reviews of the Month 


NEW BOOKS AND THEIR AUTHORS 


SHEET METALWORKING 





“Sheet Metal Work.” (Part II.) By 

R. G. Blackburn and }. Cassidy. Pub- 

l.shed by Edward Arnold (Publishers) 

Ltd., 41 Maddox Street, London, W.1. 
Pp. iv+221. Price 10s. 6d. 





THE necessity for a thorouga 
education of apprentices has been par- 
ticulariy emphasized in recent years and 
there is not the slightest doubt that a 
popular book on a given subject is most 
important. “Sheet Metal Work” has 
been designed and written by two 
lecturers to meet the need of young 
apprentices taking up sheet metal wor« 
examinations of the City and Guilds 
of London Institute. The book will 
supplement their class instruction by 
further study at home. The book will 
also meet the need of students who are 
taking other trade courses in engineer- 
ing, such as foundry work, and welding. 

There is nothing original in this 
book, nor can it be expected that such a 
book be an original work, or that two 
lecturers could combine new thoughts 
on a subject of this kind. Nevertheless, 
credit must be given to those who take 
the advantage to be gained in grasping 
the ideas and suggestion of others and 
apply them to useful purpose. How- 
ever, other people’s ideas need not be 
slavishly followed. They must be, if 
necessary, altered to suit the particular 
need—they must not mislead. 

Calculations with simple instruction 
in the use of logarithms, graphs and 
trigonometry will be very helpful to the 
first and second year student; there are 
some good examples in the measure- 
ment of plane figures, followed by a 
well-balanced introduction to _ the 
theorem of Pythagoras and applications 
of mensuration. 

The subject of science occupies only 
16 pages; most inadequate. The unit of 
force is given in pounds or tons, with- 
out any mention of grams or kilograms, 
which the student must meet sooner or 
later. The subject of heat is disposed 
of in about half a page of text on which 
an illustration of a vernier height gauge 
occupies almost the other half. Another 
page is taken up with the constitutional 
diagram and microstructures of the 
lead-tin alloys and typical cooling 
curves, while less than a full page is 
devoted to the subject of corrosion, pro- 
tective coatings and prevention of cor- 
rosion. Albeit a little lopsided, the 
subject matter is well introduced to the 
student for which the book is intended. 

Credit might be given to the authors 
for the section on Processes and Prac- 
tice; though they should be more cog- 
nizant with the science of metallurgy 
before they advise their students on 


how to remove “these internal stresses 
(caused by cold work) by a process 
known as annealing.” ‘To remove cold 
work stresses there is no need to heat 
the sheet to 900° + 30°C. The cold 
worked material may be “process 
annealed” or stress relieved at a very 
much lower temperature without 
causing the job to be severely scaled as 
would be the case if heated to the high 
temperatures advised by the authors. 
The book contains some good exer- 
cises and problems with answers, to 
help the student in his home study. 
D. LI. 


FOUNDRY PRACTICE 





“Modern Foundry Practice.” Edited 
by E. D. Howard. Published by 
Odhams Press Ltd., Long _ Acre, 
London, W.C.2. Pp. 464. Price 30s. 





IN the past 16 years this book 
has become the standard work in 
English for foundry students, and the 
third edition which is now reviewed is, 
in all respects, a worthy successor. It 
is refreshing to read a text book 
obviously based upon British practice 
when so many of the alternatives are 
designed for the American market. 
The present edition is substantially 
larger, and some new material has 
been added. Castings inspection and 
training for the foundry industry are 
now included in appendices, and the 
many technical developments which 
have taken place in the foundry 
industry during the past twenty years 
are given adequate consideration. 

The errors are remarkably few, and 
this is no doubt due to the specialized 
nature of the contributions made. The 
illustrations are excellent and _ the 
generous use made of line drawings is 
commendable. Some consideration of 
investment moulding methods, and of 
die-casting techniques, could usefully 
have been included. Paper, binding 
and indexing have all been improved, 
and this useful text book can be 
recommended to all students of cast- 


ings production. 
J. B. MclI. 


BRAZING AND WELDING 





“Filler Metals for Joining.” By 

Orville T. Barnett. Published by The 

Reinhold Publishing Corporation, New 

York; also by Chapman & Hall, Ltd., 

37, Essex Street, London, W.C.2. 
Pp. xi+244. Price 56s. Od. 





“FILLER Metals for Joining” 
presents the reader with data to select 
the correct filler metal for joining any 
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particular metal or weldments. Un- 
fortunately, it is based entirely on 
American standard specification and 
procedures. The writer has taken 
great care to have his book reviewed by 
some hundred experts in the welding 
industry to ensure that the text and 
data are an asset to those requiring 
information on the best “filler metal” 
for joining steel, cast iron, alum‘nium, 
copper and nickel metals and their 
alloys. 

The early chapter illustrates the 
American methods of classifying elec- 
trodes and filler rods. The relationship 
between the filler rod and the strength 
of the weld metal deposited together 
with the type of coating on an electrode 
is very simply described. For example, 
the E6010 type of electrode indicates 
that the figures “60” suggests that the 
deposited metal will give 60,000 lb. 
tensile strength; the third figure “1” 
suggests that the electrode is suitable 
for “flat” welding, and the fourth figure 
“0” indicates that the coating has a high 
cellulose-sodium bond. In contrast, 
the fourth figure of 1, 2, 3, 4, 5 or 6 
would indicate cellulose - potassium 
bond, titania-sodium, titania-potassium, 
low-hydrogen-sodium or low-hydrogen- 
potassium coatings respectively. 

The use of brass, nickel and Monel 
metals for the welding of cast iron 
receives attention. 

The types of alloys to use with the 
inert-arc processes for the welding of 
aluminium and its alloys are discussed. 
The minimum and maximum thickness 
of parent metal when using the Mig, 
Tig, gas, metallic-arc or hydrogen pro- 
cesses, and their relative value for such 
thicknesses, are noteworthy. The value 
of Mig welding over the Tig welding 
process, which eliminates the use of the 
tungsten electrode problems and has 
greatly increased the speed of welding 
aluminium is emphasized; Mig welding 
also reduces the cost and increases the 
X-ray soundness of the deposited 
metal, 

The section dealing with filler metals 
for copper and copper alloys to be 
welded by gas or by the arc processes 
is interesting and valuable. The author 
suggests that the Mig welding process 
is the first choice for the welding of 
copper. The rod should be manufac- 
tured from deoxidized copper and may 
contain one or more of the following 
elements: phosphorus and silicon, with 
some manganese and tin to improve 
soundness and strength. Fluidity of 
the weld metal may be increased with 
the addition of 1 per cent silver. 

For the welding of nickel and nickel 
alloys, the filler metal may contain 
titanium with advantageous results for 
all processes. There is an excellent 
chapter on hard surfacing of metals 
with some nine pages of tables showing 
chemical compositions of hard surfacing 
electrodes and materials. Instructions 
on prolonging the life of tungsten elec- 
trodes used for inert-arc welding are a 
valuable asset. The chapter on brazing 
is interesting and offers some excellent 
data regarding the functions of brazing 
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filler metals, their classification and 
their composition. 

This is an excellent reference book 
on American filler metals for all joining 
processes. A similar book, giving data 
of British Standards and classifications 
would be of great importance to the 
welding industry. 

I. W. 


METAL FINISHING 





“Jahrbuch der Oberflachentechnik 

1959.” (Yearbook of Surface Treat- 

ment Practice 1959.) Edited by W. 

Wiederholt. Published by Metall- 

Verlag G.m.b.H., Hubertusallee 18, 

Berlin-Grunewald. Pp. 1,100. Price 
DM. 22:50. 





ALTHOUGH the literal trans- 
lation of the German “ Jahrbuch ” is, 
in tact, “ Yearbook,” a modified and 
expanded title such as “ Annual Report 
on Progress in Surface Treatment 
Practice “ would be much more des- 
criptive of the nature of the contents of 
this publication. The successive issues 
of a “ yearbook” tend to undergo the 
least possible change, year-in, year-out, 
whereas an “annual report on progress” 
must necessarily change with develop- 
ments in the field with which it is 
concerned, and such developments in 
the field of surface treatment are both 
numerous and rapid. 

The “Jahrbuch” under review adopts 
a number of ways and means to 
accomplish this task of reporting on 
roughiy a year’s (1958) progress in 
surtace treatment practice. ‘lo begin 
with, there are mumerous review 
articles contributed by specialists on 
various topics of recent and current 
interest. A few of these quoted at 
random—fatigue strength and the sur- 
face finish ot metal parts, the use of 
ion exchange materials in surface 
treatment practice, corrosion protec- 
tive packaging for transport by sea, 
progress in ultrasonic cleaning, corro- 
sion inhibitors for metals as reflected 
in the patent literature, surface treat- 
ment of stainless steels, the surface 
treatment of magnesium alloys, the 
modernizing and mechanizing of 
plating shops, the recrystallization of 
electrodeposits, internal stresses in 
nickel deposits, the continuous silver 
plating of wire, the bulk zinc plating of 
small parts by the “ Mitral” (peen 
plating) process, and the use of radio- 
active isotopes in surface treatment 
practice—provide ample evidence of 
the editorial skill shown in selecting 
subjects of topical interest. By avoid- 
ing repetition from year to year, these 
review articles are intended to add up 
to a comprehensive compendium of 
information on the whole field of sur- 
face treatment, though, unavoidably, 
effects of age will make themselves felt 
with the passing years. 

To correct this, and to enable 
readers to acquaint themselves with all 
the latest developments in the art and 





science of surface treatment, the 
“Jahrbuch” follows up with articles 
(annotated bibliographies) surveying 
the 1957-1958 “literature ” on surface 
treatment. Separate articles survey, 
respectively, the scientific and technical 
literature, the German patent literature, 
German, British and U.S. standard 
specifications relating to surface treat- 
ment, and the trade and commercial 
literature. So much for reports on 
progress, which occupy about 3/5ths 
of the book. 

There follows largely tabulated data 
on the composition and operating con- 
ditions of a very wide range of surface 
treatment baths, solutions, etc. and of 
miscellaneous information relating to, 
or of interest in connection with sur- 
face treatment, the latter comprising 
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tables, lists, flow-sheets, etc., taken 
from recent journal articles and other 
publications; finally, there are a subject 
index, a list of Trade Names, and a 
classified list of suppliers to the trade. 

Although, strictly speaking, a 1959 
yearbook published at the beginning of 
the year should have been reviewed 
much earlier, it is hoped that the 
review will have succeeded in convey- 
ing the impression that the contents 
of the publication are such that readers 
seriously concerned with surface treat- 
ment and who can read German will 
certainly find it worth while purchasing 
a copy. Indeed, an incidental advan- 
tage of doing it now is that they will 
then not have to wait quite so long for 
next year’s edition. 


A. B. 


Vacuum Metallized Thin Films 


or plastics that is claimed to be 
superior in appearance to 
aluminium foil laminate and at about 
half the cost can be produced in a 
machine developed by Vacuum Metal- 
lurgical Developments Ltd., Shelford, 
Cambridge. Materials that can be 
metallized at the machine’s top speed of 
800 ft/min. include friction glazed, 
lacquered and embossed papers, cellu- 
lose (viscose) film, cellulose acetate, 
polythene, terephthalate (Melinex- 
type), polyvinyl-chloride and pliofilm; 
most common packaging papers and 
plastics can be coated, including 
glassines. 
With the V.M.D. metallizer it is not 
necessary to dry the base material before 
treatment. This eliminates a_ costly 


A METALLIZED finish on paper 


The vacuum deposi- 
tion machine for the 
production of thin 
metallic films on a 
variety of materials. 
The machine is pro- 
duced by Vacuum 
Metallurgical 
Developments Ltd. 


operation and avoids deterioration of 
quality that accompanies degassing or 
drying. The base material is in reels 
12 in. or 30 in. wide, and 12 in. or 18 in. 
diameter. These are loaded into 
the vacuum chamber. In travelling 
through the machine, the web passes 
to a take-up roll through an intense 
source of aluminium vapour which 
condenses upon the surface of the web. 
The 12 in. machine will metallize at a 
cost of 0-016 pence/ft?. Although the 
manufacturers do not claim that the 
process is a moisture barrier in com- 
petition with aluminium foil they do, 
however, claim that the process has a 
decorative effect comparable with that 
of aluminium foil and in many applica- 
tions better than that material, with an 
appropriate saving in cost. 











Metal Industry, 25 September 1959 


Industrial News 


Home and Overseas 





Silicones in Welding 


A patent recently published in the 
name of Midland Silicones Ltd., British 
Patent No. 817699, describes the use of 
silicone pressure sensitive materials in 
welding. A weld backing assembly, con- 
sisting of glasscloth impregnated and 
coated with a silicone pressure sensitive 
adhesive, to which is attached a flexible 
steel tape on one side, firmly adheres to 
the workplaces. After welding, the weld 
backing is easily stripped off and the 
residual ash brushed off. An excellent 
smooth weld is produced and no grinding 
off of excess material is needed. Other 
assemblies are described, including one 
comprising alternate layers of heavy 
aluminium foil and pressure-sensitive sili- 
cone adhesive. It is thought that the 
invention will be particularly useful where 
irregularly-shaped and curved surfaces or 
pipes are to be welded. 


Lead and Zinc Investigation 


Following a Senate resolution, the 
United States ‘lariff Commission has 
instituted an investigation of the domestic 
lead and zinc industry under the authority 
ot Section 332 of the ‘Lariff Act of 1930. 

lhe Commission is required to bring 
up to date the report previously made 
following a similar investigation in 1953-4. 
‘The new report is also to include specific 
findings with regard to the current con- 
dition of the lead and zMmc mining 
industry, and as to what additional import 
restrictions, if any, need to be imposed on 
certain items in order that lead and zinc 
mining operations in the U.S.A. may be 
conducted on a sound and stable basis. 

A public hearing, at which all interested 
parties may appear and be heard, is to be 
held in Washington in January next. 
Among the items subject to investigation 
are zinc fume or zinc flué dust, zinc wire, 
lead-bearing flue dust, mattes and ores 
of all kinds, lead in bars and pigs, anti- 
monial scrap lead, lead in sheets and pipe, 
zinc bearing ores of all kinds, zinc in 
blocks, pigs or slabs, zinc alloys and lead 
and zinc mill products. 


Chemical Company’s New Factory 

On Thursday of last week, the new 
works and offices of the Reddish Chemical 
Company Ltd., at Cheadle Hulme, were 
officially opened by Professor H. D. Kay, 
C.B.E. The company have _ been 
specialists in the manufacture of chemical 
detergents for 30 years, supplying to the 
milk, food and beverage industries, the 
engineering trades and to farming. With 
these activities, coupled with close liaison 
with ministerial groups and their respec- 
tive research establishments, the company 
has achieved a high reputation for its 
products. 

With its expansion year by year, the 
company is turning its attention to new 
fields and with the increased facilities at 
its disposal it now proposes to operate 
new activities outside the present coverage. 
Next month their new subsidiary—Red- 
dish Detergents Ltd.—will commence to 
operate and will include a degreasing 
section for the metal finishing industry. 

The new works and offices have been 
built on a 34 acre site in the recently 
developed industrial area at Cheadle 
Hulme. The factory itself has a floor 
space of 16,500 ft? with a separate office 


block of more than 2,000 ft. Allowance 
has also been made for considerable 
expansion of works and offices in the 
future, as well as for storage facilities and 
lorry accommodation. Our photograph 
on this page shows laboratory assistants at 
work on quality control and development. 


A Removal 


It is reported that Acme Conveyors 
Ltd. have now completed the transfer of 
their detail design, buying and accounts 
departments, to their oilfice extension 
situated at 56-82 Seaward Street, Glasgow, 
S.W.1. ‘The technical sales and projects 
departments of the company will continue 
to be administered from Acme Chambers, 
1 Bradford Street, Walsall, Staffs. Acme 
Ventilating Ltd. will continue to operate 
also from the Walsall offices. 


An Event in Germany 

A Symposium on hardening techniques 
and heat-treatments is to be held in 
Wiesbaden, Germany, on October 20-21 
under the auspices of the Institut fiir 
Haterei-Technik. The Symposium will 
be preceded, on October 19, by a dis- 
cussion on new processes in induction 
heating for hardening and heat-treatment. 
Details of the arrangement can be 
obtained from the Institut fiir Harterei- 
Technik, Bremen-St. Magnus, Postfach 
13, Germany. 


Aluminium Smelter for Ghana 


It has been reported from Accra that 
Mr. Edgar Kaiser, chairman of the Kaiser 
Aluminium and Chemical Corporation, 
has agreed to a proposal by Premier 
Nkrumah that the company should take 
the initiative in forming a consortium of 
aluminium companies to build a smelter 
near Tema, east of Accra, as part of 
Ghana’s Volta River project. An official 
announcement said the Prime Minister 
hoped to “receive a firm proposal from 
Mr. Kaiser before the end of the year.” 

It is understood that Kaiser Aluminium 
has already held some exploratory talks 
with a number of foreign aluminium 


producers, Canadian aluminium interests, 
as well as Italian, British and French 
companies, are reported to be interested. 
The proposed aluminium plant would 
have an annual capacity of 220,000 tons. 

The Volta River projeci, Ghana’s big- 
gest single industrial project, envisages 
the building of a dam on the Volta River 
and installations to feed power not only 
to the planned aluminium smelter but also 
to other industries which, it is hoped, will 
grow up in the area in the future. 


Die-Casting in U.S.A 

According to the American Die-Casting 
Institute, aluminium de-casting production 
this year will rise about 34 per cent from 
a year ago, while zinc die-casting produc- 
tion will increase by 23 per cent. The 
institute estimated 1959 zinc casting 
production would reach 310,000 tons by 
the end of the year, up 58,000 tons from 
a year ago. Aluminium die-casting out- 
put is estimated at 390 million lb., up 
from 290,250,000 Ib. in 1958. A spokes- 
man for the Association said the increases 
are resulting from a revival of demand 
from the automotive industry, the prin- 
cipal die-casting customer. 


Copper Mining in Australia 

According to reports from Tokyo, a 
Japanese copper mining survey team of 
three experts is visiting Australia to 
investigate the possibility of investing in 
copper mining at Ravensthorpe, in the 
south of Western Australia. ‘The experts 
will conduct a one-month survey there, 
and this will be the first Japanese survey 
team sent to Australian copper mines. 
Japanese copper producers have been 
asked to invest about £159,000 in the 
Ravensthorpe Copper Mining Company’s 
shares to aid the company’s expansion 
programme. 

Results of the survey are expected to 
lead to a decision by Japanese producers 
on whether the money should be invested 
in the Australian mine or advanced as a 
long-term loan. The industry has also 
decided to send another group of nine 


Laboratory assistants at work on quality control and development, at the Reddish Chemical 


Company’s works, Cheadle Hulme 


Ln 
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Japanese experts and traders to South 
Africa in mid-October to inspect major 
copper mines in the country and conduct 
a survey of ore resources. Japan’s grow- 
ing requirements have necessitated the 
acquisition of more ore supplies. Hence 
the sending of these survey teams. The 
industry also eventually hopes to acquire 
ore supplies from South-East Asian and 
South American countries and Canada. 


A New Factory 


News from Efco Limited is that they 
are building a new factory in the L.C.C. 
industrial development area at Sheer- 
water, near Woking, in Surrey. The site 
is a prominent corner position close to the 
factory of their subsidiary, Electro- 
Chemical Engineering Co. Ltd. The 
new factory, scheduled for completion 
early next year, will provide up-to-date 
facilities for the manufacture of special 
furnaces. 


Pedal Control 

Recently developed for shop conditions, 
a pedal control has been introduced by 
J. P. Udal Limited. This unit is stated 
to greatly reduce the effort required to 
operate any machine and to help eliminate 
operator fatigue. Designed for easy toe 
operation, with the operator’s heel resting 
on the floor, it can include either an air 
valve or an electric limit switch. 

Another unit recently produced by this 
company is the I.G.E. patent “Saffail” 
valve, which has been designed so that 
there is five times the force available to 
move the operating spool from “on” to 
“off” than is available to move it from 
“of” to “on”. This differential is 
checked electrically every operation, and 
when the differential drops, through any 
fault, the valve is locked “off” until the 
fault is rectified. For the control of 
electro-pneumatic power press clutches, 
the company has designed a_ control 
system around this valve which, they say, 
gives complete self-checking of all elec- 
trical circuits as well. 


£2 Million Order 


Contracts have been awarded to the 
Head Wrightson Machine Co. Ltd. for 
plant, valued over £2 million, for the 
installation of an electrolytic tinning line 
at the Ebbw Vale works of Richard 
Thomas and Baldwins Ltd., capable of 
tinning and re-coiling 1,500 ft. of steel 
strip per minute. This line will be built 
at Head Wrightson’s works on Tees-side. 

Additionally, equipment is being sup- 
plied for the preparation of steel strip 
before it is processed in the tinning line, 
for tin plate cut-up lines, and for equip- 
ment to inspect and assort the plate. 

Delivery will be made in 18 months 
and it is being designed in collaboration 
with the Aetna Standard Division of the 
Blaw Knox Company of America, with 
whom the Head Wrightson Company 
have been associated for several years. 


Metal Stocks 


Stocks of refined tin in London Metal 
Exchange warehouses at the end of last 
week rose 23 to 8,560 tons, comprising 
London 4,839, Liverpool 3,561, and Hull 
160 tons. 

Copper stocks fell 1,850 to 12,813 tons, 
and comprised London 2,997, Liverpool 
6,441, Birmingham 375, and Manchester 
3,000 tons. 


Welding Equipment 

Planned by the Heating and Welding 
Department of the A.E.I. Transformer 
Division, a series of exhibitions and 


> 4 


Visitors and company officials watching a demonstration of submerged arc automatic welding 
at the recent Metrovick (A.E.I.) exhibition at Newcastle on Tyne 


demonstrations have been arranged in 
various centres of industry. Their purpose 
is to provide an opportunity for all users 
and potential users of welding to see the 
latest types of equipment in operation. 

The first exhibition was held in 
Newcastle on Tyne during the first three 
days of September, on the premises of the 
Rutherford College of Technology, and 
the attendance emphasized the effective- 
ness of local demonstration. It is to be 
repeated in Birmingham (October 19-30) 
in the Midlands Electricity Board show- 
rooms, Aston. 

Equipment to be exhibited will include 
both resistance welding and arc welding 
sets. The resistance welding section will 
comprise air-operated spot welders, pro- 
jection welders and butt welders. Among 
the arc welding equipment, an automatic 
arc welding machine, suitable for either 
open or submerged arc welding, will be 
demonstrated using the submerged arc 
process. Single—and multiple—operator 
A.C. welding sets, rectifier arc welding 
sets and inert-gas arc welding equipment 
will also be shown. Associated equip- 
ment will include a rope parting machine 
and a rivet heating machine. Using the 
A.C. “Thermac” welding set and the D.C. 
rectifier unit, test runs will be made using 
various Metrovick electrodes to demon- 
strate their qualities. 


Emulsions 

Commencing on Friday, October 30 
next, a course of six lectures to be given 
by specialist lecturers on “The Production 
and Properties of Emulsions” will be held 
at the Borough Polytechnic, London, 
S.E.1. This course is intended for 
graduates and others engaged in industrial 
and paint laboratories. The fee for the 
course is ten shillings, and the lectures are 
to be given on Friday evenings from 6.30 
to 9 p.m. 


Research Organization 

Under the auspices of Technical 
Platings Ltd., and Anodising and Platings 
Ltd., a new company has recently been 
formed with the title Anodising Research 
and Development Organisation Ltd. The 
object of the company, as its name 
implies, is to undertake further research 
and development work in connection with 
the field of anodizing. 


The company will have access to 
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experience accumulated since the incep- 
tion of anodizing, and will also have the 
benefit of the laboratories of the two 
parent companies in Teddington and 
Radcliffe respectively. 


A One-Day Conference 


Details have been issued of a one-day 
conference organized by the Central 
London Productivity Association, and to 
be held on Thursday, October 22 next, 
entitled “Computers for the Smaller 
Firm.” The conference will be held at 
the Council Chambers of the F.B.L, 
21 Tothill Street, London, S.W.1, from 
9.45 a.m. until 4.45 p.m. 


Change of Address 


We are informed by The Northern 
Aluminium Company Ltd. that their 
London area sales office has now removed 
from Bush House to new premises at 
50 Eastbourne Terrace, London, W.2, 
with the telephone number of Pad- 
dington 3281. 


A New Edition 


Full information on the coal mining and 
allied industries is presented in a con- 
venient and reliable form in the 37th 
edition of the Colliery Year Book and 
Coal Trades Directory. Information on 
coal production in Western Europe, the 
U.S.A., Poland and the U.S.S.R. has been 
shown as fully and accurately as possible. 
Full particulars of every coal mine in 
Great Britain are given, together with 
current information regarding the Ministry 
of Power and the National Coal Board, 
and the Mines and Quarries Regulations, 
1956, with the 1958 amendments. 

Covering 884 pages, this year book is 
published by Iliffe and Sons Limited, 
Dorset House, Stamford Street, London, 
S.E.1, at the price of 40s. (by post 42s.). 
Building Exhibition 

One of the interesting stands at the 
forthcoming Building Exhibition in 
London is that provided by the Copper 
Development Association. Representative 
of the extensive use of copper tube for 
all forms of plumbing services, a working 
model of a small-bore heating circuit will 
emphasize the particular suitability of 
copper tube for this type of system. The 
use of copper in sheet and strip form will 
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be demonstrated by an example of copper 
cladding on the facing of a large modern 
building. Evidence of the several new 
copper roofing techniques which have 
been developed will be provided by a 
display of copper-clad tiles. 

Examples of weatherings and roofing 
details, copper rainwater goods, together 
with heating and plumbing fittings in 
copper or copper alloys, will make up a 
further display item. The design of the 
C.D.A. stand also serves as a reminder of 
the extreme decorative value of copper 
and its alloys, with a most striking effect 
being obtained by the use of satin finished 
copper, brass, nickel silver (nickel bronze), 
brown and black bronze, and green patina 
tiles. 


Agents Appointed 

It is learned that Keelavite Hydraulics 
Limited have appointed Holman Bros. 
(Pty.) Ltd., of Johannesburg, as their 
agent for the sale of hydraulic equipment 
in South Africa and Rhodesia. Holman 
Bros. are manufacturing hydraulic cylin- 
ders under licence from Keelavite. 


Contract News 


One of the largest electric heat-treat- 
ment furnaces in this country is to be 
built by Birlec Limited, for the English 
Steel Co. Ltd., at a cost exceeding 
£65,000. The furnace is of the pit type, 
with effective internal dimensions 35 ft. 
deep by 8 ft. diameter, and a rating of 
1,220 kW. 

Birlec have aiso received an order, 
valued at £22,000, for two special furnaces 
for annealing reactor fuel elements, from 
the United Kingdom Atomic Energy 
Authority, and an export order from Oy 
Vucksenniska Ab of Finland for an electric 
annealing furnace. The value of this 
order is £9,000. 


Malayan Tin Production 

According to figures issued in Kuala 
Lumpur, Malayan tin production in 
August totalled 67,606 piculs of tin- 
concentrates, containing 3,046 tons of tin 
metal based on an assay value of 75-7 per 
cent. July output amounted to 3,213 tons 
of tin metal. At the end of August, there 
were 38 dredges, 339 gravel-pump mines, 
and 43 other tin mines in operation, 
making a total of 420 active tin mines. 
The end-July figures were 40 dredges, 
342 gravel-pump mines, and 47 others, 
making a total of 429 active tin mines. 


Copper and Aluminium in U.S.A. 


Usually reliable trade sources in New 
York state that only about 14 per cent 
of the monthly domestic copper mine 
output was not affected in any way by the 
strikes of the United Steelworkers and 
the Mine, Mill and Smelter Workers’ 
Union. This 14 per cent represented 
11,400 tons per month. The remaining 
86 per cent—70,300 tons—was either not 
being mined or refined because of the 
strikes. Of the 86 per cent, nearly 68 per 
cent—55,300 tons—was not being mined 
at all. This output was completely lost, 
the metal remaining in the ground. About 
18 per cent—15,000 tons—was being 
mined but, again, because of the strike 
was not being smelted or refined. 

These monthly accumulations of 15,000 
tons would be available for refining when 
the struck plants restarted. The sources 
said they had based their analyses on the 
1958 production figures by domestic 
mines. There had been some variation 
in the 1959 output by some companies, 
but the differences, they thought, were 


not serious enough to affect the results. 
The impact of the steel strike is now 
reaching the aluminium industry, and is 
adversely affecting the volume of key 
consumers of both steel and aluminium, 
according to the periodical American 
Metal Market. Earlier expectations that 
bookings and shipments would merely 
level off as a result of the strike are back- 
firing, the publication declared. Third- 
quarter aluminium business is now 
expected to drop below second quarter 
levels. The newspaper said in view of 
adequate aluminium supplies and capacity 
to produce, these users of steel obviously 
feel there is no need to lay in added 
supplies of aluminium, as long as no new 
steel supplies are available. The alu- 
minium industry had expected to pick up 
late in the third quarter, which would 
extend over and gain momentum to make 
the fourth quarter a record period. This 
forecast, it added, will not be fulfilled 
unless the steel strike ends quickly. 


Production Engineering 

A new illustrated brochure, describing 
the opportunities available to boys 
entering the profession of production 
engineering, and entitled “A Career in 
Production Engineering,” has just been 
published. This brochure will be of 
interest not only to school leavers and 
their parents, but also to technical col- 
leges, training officers, youth employment 
officers and careers masters. Copies may 
be obtained, free of charge, from: The 
Institution of Production Engineers, 10 
Chesterfield Street, Mayfair, London, W.1. 


New Markets . 

Activity is reviving strongly in the great 
majority of the world’s industrial nations, 
in many cases surging to new records. 
While most of the undeveloped countries 
are still suffering from the relatively low 
prices of the raw materials they produce, 
the beginning of the improvement in their 
position is being noted. Their foreign- 
exchange earnings should start increasing 
before long as the volume of their sales 
picks up in response to heightened activity 
in the industrial countries. 

Some interesting notes in a recent issue 
of the Board of Trade fournal, contributed 
by H.M. First Secretary (Commercial) at 
Bahrain, draws attention to the Trucial 
States in the Persian Gulf as a potential 
market for British goods. What are known 
as the Trucial States is the territory which 
lies at the southern end of the Persian 
Gulf and covers an area of approximately 
32,000 miles? extending along the coast 
eastwards from the base of the Qatar 
Gulf from the Gulf of Oman. The 
country is for the most part barren, and 
the majority of the estimated 86,000 popu- 
lation are concentrated in the coastal 
towns, of which Dubai, Abu Dhabi and 
Sharjah are the most important. Dubai 
is the main importing centre for the 
Trucial coast and imports in 1958 were 
£4,717,576. The Trucial States are said 
to be considerably poorer than the oil- 
rich states to the north, but it is stated 
that the opportunities for increased trade 
arise mainly from the expanding markets 
for the necessities of life in the States 
themselves. In this respect, metals of all 
kinds would appear to be concerned for 
among the demand for foreign goods are 
such items as water pumps, agricultural 
machinery, air conditioners, refrigerators, 
electrical goods, concrete mixers, lubri- 
cating oils, motor vehicles, diesel engines. 

In 1958 it was announced that oil 
drilling operations had begun off Das 
Island, which belongs to Abu Dhabi and 
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lies about 100 miles to the north-west 
of the town of that name. As a result of 
those operations it was considered that 
a satisfactory commercial development 
might take place, and this has since been 
confirmed by the fact that three oil-wells 
have now been drilled. A _ harbour 
development scheme at Dubai is also well 
on the way, municipal electricity under- 
taking, telephone systems and a new air- 
port are also among the projects planned 
for this large area. 

It is stated that the British Government 
has contributed towards various develop- 
ment works in these States and it would 
seem, therefore, that this is a future 
market well worth watching, and British 
exporters interested in cultivating this 
potential source of trade will find that the 
Commercial Secretariat of H.M. Political 
Residency at Bahrain and H.M. Political 
Agency at Dubai will be only too glad to 
answer questions on such possibilities of 
trade, and to help exporters to get in 
touch with suitable local merchants. With 
more and more forceful appeals for export 
trade, it is necessary for all branches of 
British industry, including the non-ferrous 
metals industry, to see to it that no oppor- 
tunity is lost of improving the United 
Kingdom’s economic position. 


U.K. Trade in August 


Statistics published in the last issue of 
the Board of Trade Fournal show that 
exports and imports were lower in August 
than in July; some fall was to be expected 
as a normal seasonal movement. The 
visible trade deficit was smaller in August. 
United Kingdom exports in August were 
£255-4 million, compared with £287-8 
million in July. As compared with the 
first quarter of the year, the monthly rate 
of exports in the five months April- 
August was 5} per cent higher. Exports 
in January-August were 3 per cent higher 
than in the same period of last year. 


Non-Ferrous Club 


Resuming its luncheon meetings, the 
Non-Ferrous Club will meet again on 
Wednesday, October 7 next, at the 
Queen’s Hotel, Birmingham, when the 
guest speaker will be Mr. E. N. Hiley, 
secretary of the National Brassfoundry 
Association, who will take as his subject 
“The City of London”. 


Forthcoming Meetings 





September 25—Institute of Metal Finish- 
ing. Sheffield and North-East Branch. 


Department of Applied Science, 
Sheffield University, Mappin Street, 
Sheffield, 1. “Trisec” Metal Drying 
Process (and demonstration). G. Yeats. 
7 p.m. 

September 28—Association of Bronze and 
Brass Founders. Yorkshire Branch. 
The Great Northern Hotel, Leeds. 
Luncheon. Followed by installation 
lecture on “Costing a Casting”. 12.15 
p.m. for 1 p.m. luncheon. Lecture at 
2.15 p.m. 

September 30—Association of Bronze and 
Brass Founders. Scottish Branch. The 
St. Enoch Hotel, Glasgow. Meeting of 
members at 12 noon, with luncheon at 
1 p.m. Followed by installation lecture 
on “Costing a Casting” at 2.30 p.m. 


October 1—Institute of Metals. Birming- 
ham Local Section. College of Tech- 
nology, Gosta Green, Birmingham. 
“Metallurgical Information”. B. 
Fullman, M.B.E., F.I.M. 6.30 p.m. 


D 
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Metal Market News 
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HE usual monthly _ statistics 

appeared last week, published by 

the Copper Institute, for August 
and they show, as might be expected, 
a sharp contraction in the United 
States tonnage, production being par- 
ticularly affected. Details, given in 
short tons of 2,000 1b., are as follows: 
Inside the United States, production of 
crude copper dropped from 89,985 tons 
in July to 57,206 tons in August, while 
in the case of refined the comparison 
was 134,020 im July and 79,860 last 
month. Deliveries also declined, the 
comparison being 108,127 tons in July 
and 89,123 tons in August. Stocks were 
reduced, but not very seriously, for the 
August total of 92,175 tons compared 
with 103,432 tons a month earlier. 
Outside the U.S.A. there was a marked 
increase in the deliveries to consumers, 
which advanced from 123,011 tons in 
July to 148,121 tons in August. Output 
of refined copper was about 1,000 tons 
up at 141,877 tons, while in crude the 
August figure of 181,114 tons compared 
with 175,942 tons in July. Stocks of 
refined copper in producers’ hands 
were about 4,000 tons down at 282,344 
tons. July appears to have borne the 
brunt of the adverse effect of the 
annual holiday on consumption, for the 


figures covering that month, issued by 


the British Bureau of Non-Ferrous 
Statistics, show a serious setback in 
comparison with June. In copper, for 
example, the July total of refined 
copper was 32,034 tons, against 44,761 
tons, but secondary was 2,000 tons up 
at 13,394 tons. Stocks were 1,625 tons 
up at 81,986 tons. In lead, consump- 
tion was 26,851 tons, against 30,099 
tons, and stocks were 67,586 tons, 
against 57,810 tons. Usage of zinc 
dropped by 3,900 tons to 26,318 tons, 
while stocks of refined zinc, at 37,427 
tons, compared with 38,297 tons. Con- 
sumption of tin dropped back by 305 
tons to 1,682 tons. 

Trading in standard copper was 
active at 12,250 tons, and the market 
at the close looked rather weak at £225 
for cash, although earlier in the week 
the price was a good deal lower. Con- 
flicting reports about negotiations 
between the Anaconda company and 
the Mine Mill Union caused ups and 
downs, both on Comex in New York 
and in London. The week opened 
about £4 below the previous Friday, 
with cash at £229 15s. Od. and forward 
at £230 15s. Od., the emergence of a 
contango being a welcome develop- 
ment. On the afternoon session, how- 
ever, a report that the Union had asked 
Anaconda to agree to a bargaining 
session caused a collapse, and three 
months was traded at £222. The 
close, however, was £228 cash and 
£228 10s. Od. three months; £229 was 
understood to have been paid on the 
Kerb. Unsettled conditions filled in 


the balance of the week but the trend 
was downwards. Finally, the close was 
£225 cash, £8 15s. Od. down, and 
£226 10s. Od. three months, which 
showed a loss of £6 15s. Od. During 
the week a reduction was made in the 
Belgian price. Metal Exchange stocks 
suffered a loss of 300 tons to 14,663 
tons. 

Stocks of tin in official warehouses 
were reported at the beginning of last 
week to be 228 tons up at 8,057 tons. 
Trading on the market was rather 
quiet and cash closed unchanged at 
£793 10s. Od., but three months gained 
£1 to close at £794 10s. Od. A con- 
tango of £1 was therefore established, 
which was a satisfactory development. 
Both lead and zinc were rather easier, 
and although a fairly optimistic view is 
taken of the price prospects for these 
two metals during the coming months, 
their advance seems to be halted for 
the present. September lead was 
marked down by 10s. to £70 15s. 0d., 
while December lost 7s. 6d. to close at 
£72. The closing quotation in zinc 
for the current month was £86, a drop 
of 15s., while December lost 7s. 6d. at 
£85 2s. 6d. 


Birmingham 

Expansion seems likely to continue 
in the metal industries of the Midlands 
during the last quarter of the year. 
Although electioneering influences may 
be noticeable in the near future, it 
seems unlikely that this will affect the 
general trend. Rolling mills and 
foundries are supplying more sheets 
and castings in non-ferrous metal to a 
variety of trades, foremost among 
which is that of motor cars and com- 
ponents. The electrical industries are 
also actively engaged in both light and 
heavy equipment manufacture. Exports 
have risen slowly as compared with a 
year ago, leaving aside the usual lull in 
the August holiday period. Demand 
for domestic appliances continues on 
the increase. 

Confidence is growing in the iron 
and steel industry, and the belief is 
that demand will soon justify surplus 
capacity being brought back into com- 
mission. So far, pig iron supplies have 
been ample to supply the needs of 
foundrymen, but it may be that idle 
furnaces will be relighted in the coming 
quarter. Re-rollers are experiencing 
much bigger demands for their 
products, and this has brought a cor- 
responding increase in the call for 
semi-finished steel. Demand for raw 
materials for the machine tool industry 
is on the increase. 


New York 


Commodity Exchange copper was 
easy over the week-end on active 
liquidation, declining by about half a 


cent per lb., reflecting reports that 
Kennecott and the Mine Mill Workers’ 
Union were to resume negotiations 
next week, traders said. Meanwhile, 
dealers reported a softer undertone to 
copper. Dealer offerings below 33 cents 
were meeting meagre buying interest 
from consumers. American Metal 
Climax reported some business at 33 
cents. Scrap copper was off half a 
cent. Tin was quiet and steady. Lead 
was moderately active. Zinc sales were 
quite active, according to at least one 
leading seller. 

After the end of the steel strike it is 
expected there will be a sharp rise in 
the use of nickel to make up for the 
many weeks of loss in melting at many 
alloy steel plants. But, in view of high 
inventories plus the new nickel capacity 
coming in, there is no reason to expect 
price increases within the foreseeable 
future. These are the views of Mr. 
Albert W. Gudal, Lukens Steel 
Company analyst, published in the 
latest bulletin of the National Associa- 
tion of Purchasing Agents. 

The U.S. is putting the Government- 
owned Nicargo nickel plant in Cuba 
up for sale. The General Services 
Administration announced it would 
receive purchase proposals until the 
close of business on December 1. The 
United States has invested about 
85 million dollars in the plant located 
in Cuba’s Oriente province, about 460 
miles from Havana. G.S.A. said the 
plant has a proven production capacity 
of 50 million Ib. of nickel oxide powder 
and sinter per year. The agency has 
been operating the plant since it was 
reactivated in 1952. 


Guinea 


News from Paris is that the Inter- 
national Company for the Production 
of Aluminium should come into pro- 
duction in Guinea early next year. The 
railway from Fria to Conakry has now 
been completed. It will be remembered 
that the company is financed by 
American, French, British, Swiss and 
German capital, but the direction is 
French. The administrators have made 
it quite clear that the political changes 
have not produced any difficulties in 
the country. 

The three phase plan, prospection, 
construction and exploitation of the 
whole project are said to be all up to 
schedule. 

The World Bank has granted a 
35,000 dollar loan for the construction 
of 290 kilometres of overhead cable, 
and also a railway line for the transport 
of manganese from Mouana to:Pointe 
Noire in the French Gabon. This will 
also aid the transport of uranium 
mined at Mouana by the Société des 
Minerais d’Uranium de Franceville. 
The uranium and manganese mines are 
adjacent to each other. 
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Non-Ferrous Metal Prices 
London Metal Exchange 


Thursday 17 September to Wednesday 23 September 1959 
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Primary Metals 
All prices quoted are those available at 2 p.m. 23/9/59 
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Silicon 98% 
Silver Spot Bars...... 
Tellurium ...cccccce 


Lead English.......... ton 
Magnesium Ingots.... Ib. 

Notched Bar 

Powder Grade 4 * 
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Foreign Quotations 


Latest available quotations for non-ferrous metals with approximate sterling equivalents based on current exchange rates 





Belgium Canada France Italy | Switzerland | United States 
fr/kg <> {£/ton c/lb £/ton fr/kg=<+£/ton lire/kg==£{/ton (frikg=£/ton cflb=f£/ton 





Aluminium 22.50 185 176 224 168 0 375 221 5 | 2.50 212 10° 26.80 214 10 
Antimony 99.0 230 171 10 445 262 10 29.00 232 0 
Cadmium 1,300 975 0 120.00 960 0 


455 268 10 | 

Electrolytic 31.50 231 17 6°36,00 238126 315 23656 | 2.75 233176 30.00 240 0 
Lead 10.75 88 12 6 102 76 10 165 9776 | .88 74 17 6 13.00 104 0 
Magnesium 
Nickel 70.00 578 5 900 675 0 1,200 708 0! 7,50 63710 74.00 592 0 
Tin 112.00 824120 842 5 1,500 885 0 | 9.70 824126102.87 822 176 
Zinc 

Prime western I 11.00 88 O 

High grade99.95 

High grade99.99 

Thermic * | 


Electrolytic , 113 5 | 105 8926 12.50 
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Non-Ferrous Metal Prices (ntinued) 





Aluminium Alloy (Virgin) re 
B.S. 1490 L.M.5 .... ton 210 
B.S. 1490 L.M.6 .... ,, 202 
B.S. 1490 L.M.7 .... 4, 216 
B.S. 1490 L.M.8 .. = a 
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B.S. 1490 L.M.10.. oso oe 
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B.S. 1490 L.M.12.. =» aa 
B.S. 1490 L.M.13.. » 216 
B.S. 1490 L.M.14.. “a a0 
B.S. 1490 L.M.15.. ~~ ae 
B.S. 1490 L.M.16. . » 206 
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B.S. 1490 L.M.22.. » 210 


Aluminium Alloys (Secondary) 
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B.S. 1490 L.M.1 ... 
B.S. 1490 L.M.2 .... 5 
B.S. 1490 L.M.4 .... 
B.S. 1490 L.M.6 .... 4» 


*Aluminium Bronze 


162 
178 
188 


BSS 1400 AB.1...... ton 228 


BSS 1400 AB.2...... ws 


cocoooocoocoeocoosoo # 


ooceo 


oo 


CCoOCOCOCCOCCOCCOCSo & 


oococo 


oo 


Ingot Metals 


All prices quoted are those available at 2 p.m. 23/9/59 


*Brass _ a * 
BSS 1400-B3 65/35 .. ton 150 0 O 
eae pa — 
BSS 1400-B6 85/15... ,, 196 0 0 

*Gunmetal 
R.C.H. 3/4% tom .... » — 
as) Lass ...... » 186 0 0 
(86/7/5/2) LG3 ...... » 2465 @ 0 
eae ~« se © 6 
pe » 246 0 0 

*Manganese Bronze 
BSS 1400 HTB1.... , 181 0 O 
BSS 1400 HTB2.... , 198 0 0 
BSS 1400 HTB3.... , 210 0 0 

Nickel Silver 
Casting Quality 12% ,, 225 0 0 

” % 16% ,, 232 0 0 
~ ‘ 18% , 245 0 0 

*Phosphor Bronze 

B.S. 1400 P. B.1.(A.1.D. 
SOP e ~~ wee € 
B.S. 1400 L.P.B.1.... » 205 0 0 


* Average prices for the last week-end. 





Metal Industry, 25 September 1959 


Semi-Fabricated Products 


Prices vary according to dimensions and quantities. The following are the basis prices for certain specific products. 


Aluminium 
Sheet 10 S.W.G. Ib. 
Sheet 18 S.W.G. , 
Sheet 24 S.W.G. , 
Strip 10 S.W.G. » 
Strip 3 S.WG. » 
Strip 24% S.W.G. , 
Circles 22 S.W.G. ,, 
Circles 18 S.W.G. ,, 
Circles 12 S.W.G. ,, 
Plate as rolled ...... me 
NR Aa n4ns6 eae a 
Wire 10S.W.G. .... 
Tubes lin. o.d. 16 
ds. «asdsceee ° # 
Aluminium Alloys 
BS1470. HS10W. 
Sheet 10 S.W.G. ,, 
Sheet 18 S.W.G. ,, 
Sheet 24 S.W.G. ,, 
Strip 10 S.W.G. ,, 
Strip 18 S.W.G. ,, 
Strip 24 S.W.G. , 
BS1477. HP30M. 
Plate as rolled...... » 
BS1470. HC15WP. 
Sheet 10 S.W.G. ,, 
Shect 18 S.W.G. ,, 
Sheet 24 S.W.G. ,, 
Strip 10 S.W.G. ,, 
Strip 18 ep ws 
Strip 24 S.W.G. ,, 
BS1477. HPCI5WP. 


Plate heat treated.. ,, 
BS1475. HG10W. 


Wire 10 S.W.G. , 
BS1471. HT10WP. 

Tubes lin. o.d. 16 

J 2 eee ae - 

BSia7. HEIOWP. 

SOCtiOMs 2.0 ccccce i 

Brass 

WUE. kc cccedccasuce ~ 
Brazed Tubes........ os 
Drawn Strip Sections _,, 
DE virseteinsscuee ton 196 
BE ciwnescucceone » 196 
Extruded eee Ib. 
Extruded Bar 

Metal Basis) .....- 2» 


&- NVQNWWNNNLWND 


vw 2 HOU DH WWWWWW 


w 


NOOCWN-S 


Brass 
Condenser Plate (Yel- 
low Metal) 
Condenser Plate (Na- 
val Brass) 


v2] 
79 
a 
— tt 


trip 
Phin Plates 
Locomotive Rods .... , 
H.C. Wire 


Cupro Nickel 
Tubes 70/30 ........ 


eb 
oo 


oO 
oon 


3 63 


Phosphor Copper ££ oe & 
AGP Shes Ree ton 253 0 0 
ie) custtenectoncs os 22% OO 

a Tin 

Silicon Bronze 
BSS 1400-SB1 ...... ,» 238 0 0 

Solder, soft, BSS 219 
Grade C Tinmans. . » 368 10 0 
Grade D Plumbers. . o « ae 0 6 
Sk eae » 40410 0 

Solder, Brazing, BSS 1845 
Type 8 (Granulated) Ib. — 
Type 9 ” ” —_ 

Zinc Alloys 
cf aaa ton 116 7 6 
cS rere o we 7 6 

Rar re ~~ oe 7s 
PER, 8 econ eieses ~» tas 7 6 
Sodium-Zinc........ Ib. 2 7% 

Lead 
Pipes (London) .... ton 111 5 0 
Sheet (London) .... , 109 0 0 
Tellurium Lead .... ,, £6 extra 

Nickel Silver 
Sheet and Strip 7% .. Ib. 3 7} 
|, eae a 4 23 

Phosphor Bronze 
WHEE ccaces beawae *. ap 4 0 

Titanium (1,000 Ib."lots) 

Billet 44” to 18’ dia... Ib. 54/- 55/- 
Rod }” to 4” dia. .... ,, 95/- 62/- 
Wire -036” — -232’ dia. ,, 167/- 110/- 
Strip -003” to -048" .. ,, 200/- 75/- 
Sheet 8’x 2’. 20 gauge ,, 85/- 
Tube, representative 

average gauge...... » 300/- 
ERGPURIONS .o...0 000608 » 105/- 

Zinc 
Sheet cccccessccscee tm 120 15 0 
DUE i cccctscoceses @ nom. 


Domestic and Foreign 





Merchants’ average buying prices delivered, per ton, 22/9/59. 


Aluminium 
New Cuttings 
Old Rolled 
Segregated Turnings 


ee ee 
ee 


Brass 


Turnings 


ee 


Copper 
Wire occ cceceesceseceees 


ee 


£ 
147 
129 
102 


155 
143 
119 
113 
147 
115 
137 


202 
194 
189 
183 
202 
184 
154 


Gunmetal 


ee 


were eee eee eee 


Teer eee eee eee 


150 
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Metal Statistics 





Detailed figures of the consumption 
and output of non-ferrous metals for the 
month of July, 1959, have been issued by 
the British Bureau of Non-Ferrous Metal 
Statistics, as follows in long tons:— 


COPPER 


Wire 


Gross Copper 
Weight Content 
i . 13,756 13,383 
Rods, bars and sections . . 11,744 = 7,631 
Sheet, Strips and plate .. 12,956 10,192 
Tubes 7 os! tee 7,340 
Castings and miscellaneous 6, "370 os 
Sulphate .. ‘i aa 3,200 _ 
56,011 44,572 

Of which: 
Consumption of Virgin Copper 
Consumption of Copper and 
Alloy Scrap (Copper Content) 


32,034 
12,538 


LEAD 


Cables 

Batteries .. 

Battery Oxides 

Tetra Ethyl Lead oe 
Other Oxides and C Compounds ¥ 
White Lead i 
Shot 

Sheet and Pipe a 

Foil and Collapsible Tubes 
Other Rolled and Extruded 
Solder ‘ 

Alloys et 

Siicsaianesine Uses 


Total 


TIN 
Tinplate 
Tinning: 
Copper Wire 
Steel Wire 
All other 
Solder 
Alloys 
Foil ‘me Collapsible Tubes, etc, 
Tin Compounds, Salts, and 
Miscellaneous Uses 


Total Consumption 


ZINC 

Galvanizing 

Brass 

Rolled Zinc 

Zinc Oxide 

Zinc Die-casting alloy 
Zinc Dust 
Miscellaneous Uses 


7,152 
8,464 
1,711 
2,236 
4,791 
1,100 

864 


Total, All Trades 26,318 


Of which: 

High purity 99°99 per cent ea 

Electrolytic and high -_ 99-95 
per cent 

Prime pan, « G. O.B. ‘and de- 
based 

Remelted . 

Scrap Brass and other Cu alloys 

Scrap Zinc, alloys and residues . 


5,366 
4,621 


9,136 
486 
3,805 


ANTIMONY 

Batteries .. 

Other Antimonial Lead . 
Bearings 

Oxides—for White Pigments 
Oxides—other 
Miscellaneous Uses 
Sulphides 


Total Consumption 


Antimony in Scrap 


For Antimonial Lead 
For Other Uses .. 


Total Consumption 


CADMIUM 


Plating Anodes 

Plating Salts 

Alloys: Cadmium Copper 
Alloys: Other. 
Batteries: Alkaline 
Batteries: Dry 

Solder 

Colours 

Miscellaneous Uses 


Total Consumption 


Scrap Metal Prices 





The figures in brackets give the English equivalents in £1 per ton :— 


West Germany (D-marks per 100 kilos): 
Used copper wire (£205.17.6) 235 
Heavy copper (£201.10.0) 225 
Light copper (£170.17.6) 195 
Heavy brass (£118.5.0) 135 
Light brass (£96.12.6) 100 
Soft lead scrap (£56.0.0) 64 
Zinc scrap (£38.12.6) 50 
Used aluminium un- 

sorted (£105.2.6) 120 

France (francs per kilo): 

Electrolytic 

scrap 
Heavy copper P 
No. 1 copper wire .. 
Brass rod ends 


(£198.15.0) 260 
(£198.15.0) 260 
183.15.0) 240 
(£127.12.6) 170 
51.0.0) 68 
69.0.0) 92 
(£129.12.6) 173 


Italy (lire per kilo): 


Aluminium soft sheet 
clippings (new) (£200.15.0) 340 
Aluminium copper alloy (£135.17.6) 240 
Lead, soft, first quality (£79.0.0) 134 
Lead, battery plates (£44.5.0) 75 
Copper, first grade (£221.5.0) 375 
Copper, second grade (£209.10.0) 355 

Bronze, first quality 
(£203.2.6) 345 


(£174.10.0) 295 
147.12.6) 250 
237.17.6) 225 

(£135.17.6) 230 


(£65.0.0) 110 
(£50.2.6) 85 


Financial News 


An Acquisition 

It has been announced by Murex 
Welding Processes Limited that they have 
purchased the whole of the issued shares 
of Donald Ross and Partners Ltd., of 
Crawley, specialists in the design and 
manufacture of mechanical aids to pro- 
duction and in particular the “Twinner” 
positioners for hand and _ automatic 
welding. 

While Donald Ross and Partners Ltd. 
will continue to operate as in the past, 
and under the same name and the same 
management, this new association will 
enable both companies to offer individu- 
ally and jointly a first-class specialist ser- 
vice to users of welding and to companies 
contemplating installation of mechanical 
aids to production. 





Trade 
Publications 





Hot Blast System.—The Incandescent 
Heat Company Ltd., Cornwall Road, 
Smethwick, Birmingham. 


An eight-page coloured folder deals 
with the Incandescent hot blast system. 
How this system works, what it is, and 
whai it saves are features of the folder 
wh:ch also includes a number of excellent 
photographs. 


General Chemicals.—Albright and Wilson 
(Mfg.) Ltd., 1 Knightsbridge Green, 
London, S.W.1. 

This new and crisply designed publica- 
tion from the General Chemicals depart- 
ment of the company lists close on 400 
regular products that are handled every 
day by the department. These general 
and fine chemicals are detailed in alpha- 
betical order; a brief description of 
physical form and the nature of the packs 
the products are available in is useful 
additional information. 


Welding News. — Suffolk Iron Foundry 

(1920) Ltd., Stowmarket, Suffolk. 

The summer issue of “Sif-Tips” con- 
tains a number of interesting welding 
stories, including one on “Sifbronze for 
heating units,” and another on a new dual- 
purpose cutting machine. The issue is 
well illustrated. 


Filters. — Auto - Klean 
Houns- 


Auto - Klean 
Strainers Ltd., Lascar Works, 
low, Middlesex. 


This company has just published a 
new brochure which describes their com- 
prehensive range of filters and illustrates 
some of their more unusual applications 
in industrial engineering. After a number 
of pages dealing with the various types of 
filters, their construction and operation, 
other pages deal with their applications in 
industry. Of particular interest are the 
pages which describe the efficiency of 
these filters in rolling mill plant and in 
connection with oil-fired furnaces. Con- 
cise details are given of the installation of 
these units, together with their function, 
specifications, etc. The final pages of the 
brochure are devoted to technical in- 
formation—technical service, flow data, 
engineers’ tables and the like. Copies of 
the brochure may be obtained on applica- 
tion to the company. 
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THE STOCK EXCHANGE 


Industrials Active But Rather Irregular In Tone 























DIV. FOR 
ISSUED AMOUNT MIDDLE PRICE LAST DIV. FOR DIV. 1959 1958 
CAPITAL OF SHARE NAME OF COMPANY 21 SEPTEMBER FIN. PREV. YIELD HIGH LOW HIGH LOW 
e +RISE—FALL YEAR YEAR 
£ Per cent Per cent 
4,435,792 1 Amalgamated Metal Corporation ... 26/14. —10}d 9 9 617 9 27/45 23/3 24/9 17/6 
400,000 2/- Anti-Attrition Metal . - a 1/3 4 84 615 0 1/6 1/3 1/9 1/3 
41,303.829 = Stk. (£1) Associaced Electrical Industries 61/- 9d. 15 15 418 3 63/6 54/- 58/9 46/6 
1,613,280 1 ae ae oc. alt 15 15 5 26 60/- 46/9 62/44 46/3 
3,196,667 1 Birmid Industries ... ... .... 83/- 1/9 174 174 443) 63- 72/- 77/6 55/3 
5,630,344 Stk. (£1) Birmingham Small Arms... —....-— 48/- 2/6 11 10 411 9) 4ay3 36/14 39/- = 23/9 
203,150 Stk. (£1) Ditto Cum. A. Pref.5% ... ... 16/- 6d. 5 5 650) 16/3 15)/- 16/14 14/74 
350,580 Stk. (£1) Ditto Cum. B. Pref.6% ...  .... 18/104 6 6 6 7 0 18/105 17/9 17/44 16/6 
500,000 1 Bolton (Thos.) & Sons oe a 9d. 10 10 516 0) 34/6 27/6 28/9 = 24/- 
300,000 1 Ditto Pref.5%  ... 15/- —6d. 5 5 613 3 15/6 14/- 16/- —15/- 
160,000 1 Booth (James) & Co. Cum. Pref. 1%, 20/6 7 7 616 6 20/6 20/- 20/44 19/- 
1,500,000 Stk. (£1) British Aluminium Co. Pref. 6% ... 20/6 6 6 517 6 20/7; 18/9 20/- 18/44 
17,247,070 | Stk. (£1) British Insulated Callender’s Cables 52/9 9d. 125 124 414 9) 57/- 46/3 52/6 38/9 
17,047,166 Stk. (£1) | British Oxygen Co. Ltd., Ord. ... 66/6 1/- 10 10 303 66/9 49/3 52/- 28/3 
1,200,000 Stk. (S/-) Canning (W.)& Co... ... 1416 25+ *24Ct 25 46 3 16/- 12/3 25/3 19/3 
60,484 1/- Carr (Chas.) ... ae i 124 25 5 0 0 2/105 = 1/3 2/3 1/44 
555,000 1 Clifford (Chas.) Led. re 10 10 712 6| 2/- 22/6 22/- — 16/- 
45,000 1 Ditto Cum. Pref. 6% ee ww. | 19f- 6 6 713° 16/9 15/3 16/- — 15/- 
250,000 2/- Coley Metals ... ee ae 15 20 10 0 0 4/- 2/104 4/6 26 
10,185,696 1 Cons. Zinc Corp.t ... ... ... 64/3 6d. 15 183 413 3 69/3 59/- 65/3 44/- 
1,509 528 1 Davy & United Ee ee 2/6 30¢ 20 313 6  gi/6 43/14 87/- 45/9 
6,840,000 5/- Delta Metal... an coh Mee 31t 30 3.5) oe 12/- 25/- 17/74 
5,296,550 Stk. (£1) Enfield Rolling Mills a ae 15 124 590 57/6 36/74 38/- 22/9 
750,000 1 Evered& Co... i ga 10§ 15Z 512 0 = 3579 & —30/- 30/- 26 j- 
18,000,000 Stk. (£1) General Electric Co. .. cial, cote 10 10P $00) gap 30/- 40/6 = 29/6 
1,500,000 Sck. (10/-)| General Refractories Ltd. ... a | =a +1f- 20 20 5 6 0 40/- 32/6 29/3 27/3 
401,240 1 Gibbons (Dudley) Ltd. at ee 164 15 540) os 63/6 67/6 = 61/- 
750,000 5/- Glacier Metal Co. Led. een ee 114 11} 619 6 9/3 6/74 8/3 5/- 
1,750,000 5/- Glynwed Tubes s vee -22/3xd +14. 20@ 20 ow S| ay 16/44 18/1$ 12/104 
5,421,049 10/- Goodlass Wall & Lead Industries .. 40/3 13}j 18Z 346 = 40/3 28/7} 30/9 17/3 
342,195 1 Greenwood & Batley a acl ae 30 20 514 3 4098/3 75/- 57/9 45/- 
396,000 5/- Harrison (B’ham) Ord. = wee | 19/105 *175 “$5 48 0 20/- 14/114 15/9 11/6 
150,000 1 Ditto Cum. Pref.7%  ...  ... 19/6 7 7 736 19/6 19/3 19/9 18/44 
1,075,167 5/- Heenan Group 8 a! ang te 3d. 10 103 5 00 10/6 7/6 9/74 6/9 
236,958,260 Stk. (£1) imperial Chemical Industries ws | ae 1/3 12Z 10 315 9 42/9 33/9 38/- 24/3 
34,736,773 Stk. (€1) Ditto Cum. Pref.5%  ... .... 17/14 5 5 516 9 47/9 16/- 17/14  16/- 
14,584,025 oe international Nickel ... : 174 —2 $2.60 $3.75 217 0 1872 1544 169 1323 
300,000 1 Johnson, Matthey & Co. Cum. Pref. 5% 16/3xd 5 5 630 16/3 15/44 16/9 15/- 
6,000,000 1 Dito Ord... 2 ... wa | 4f-  —f- 12D 10 316 3 44)3 29/74 47/- —- 36/6 
600,000 10/- Keith, Blackman... 393 174€ 15 ore! 39 25/- 28/9 = 15/~ 
320,000 4|- London Aluminium ... ...  ... 6/44 10 10 6 5 6 6/9 5/3 6/- 3/- 
765,012 1 McKechnie Brothers Ord. ... ... 45/- 1/3 15 15 613 3) gy). 41/- 45/- —-32/- 
1,530,024 1 Ditte A Ord. fie, Oy = ee 1/- 15 5 619 6 43/6 38/9 45/- —-30/- 
1,108,268 5/- Manganese Bronze & Brass... ... 14/6 203 20 736! 163 13/9 14/14 8/9 
50,628 6/- Ditto (74% N.C. Pref.) ... ... 6/- 7% 74 710 0 — — 6/3 5/6 
13,098,855 Stk. (£1)  MetalBox ... ee 9d 11 11 39 6 = 63/3 44/74 73/3 40/6 
415,760 Stk. (2/-) Metal Traders... .. ... .... 19/3 —3d. 50 50 817 9} 4243 8/44 9/- 6/3 
160,000 1 Mint (The) Birmingham ... ....-28/- 10 10 729; 2). 22/- 22/9 19/- 
80,000 5 Ditto Pref. 6% ... ...  ... | 80/- 6 6 710 0 75/6 69/- 83/6 6 9/- 
3,705,67¢ Stk.(€1) | Morgan CrucibleA ... eee: 10 10 39 6  se/6 43/6 45/-  -34/- 
1,000,000 Stk. (£1) Ditto 54% Cum. 1st Pref. | 18/- 5} 54 623 48/6 17/6 18/- —17/- 
2,200.000 Stk. (£1) Murex ... ae 1/6 15 175 514 9 52/3 41/- 58/9  46/- 
468,000 S/- Ratcliffs Seen Bridge) pe «of to 6d. 10R 10 3 2 6 12/- 9/6 Tift 6/104 
234,960 10/- Sanderson Bros. & Newbould wee | MAf- 25 20 620 /- 27/9 27/3 24/6 
1,365,000 Sew. (5/-)  Serck ... : - coo | seer 7434 15 174 3 3G) gam | ele 18/74 11/- 
6,698,586 Stk. (£1) Stone-Platt industries | SS tp 15 15 519 6 53/6 42/6 45/6 22/6 
2,928,963 Stk. (£1) Ditto $4% Cum. Pref... 2... 17/9 3d 5} 54 S46! wm. 15/104 16/3 12/74 
18,255,218 Stk. (€1) Tube Investments Ord se: ee ee 4/- 174 15 314 6  94/- 72/- 86/- 48/44 
41,000,000 Stk. (£1) | Vickers aes =~ aT 10 10 703; 937). 28/14 36/3 28/9 
750,000 Stk. (£1) Ditto Pref. 5% eae, 5 5 3s. 15/08 = 14/3 15/9 14/3 
6,863,807 Sta (£1) Ditto Pref. 5% taxfree ... ... 22/6 %5 *5 612 9A 22/74 + ~—- 20/6 23/- 21/3 
2,200,000 1 Ward (Thos. W.), Ord one ccs | SH tf 20 15 409 101/- 83/- 87/3 70/9 
2,666,034 Stk (€1) Westinghouse Brake .. san!” em, ta 9d. 10 10 e's <2 49/- 39/9 46/6 32/6 
225,000 2/- Wolverhampton Die-Casting fate 9/9 30 25 a MinlgAE 10/6 8/84 10/14 7/- 
591,000 5/- Wolverhampton Metal cco ccs | SEB. 274 274 om 9 32/3 21/6 22/9 «14/9 
78,465 2/6 Wright, Bindley& Gell ... 6/74 —14d. 20 20 711 0 7/15 4/114 5/49 
124,140 1 Ditto Cum. Pref. 6% pe con} oo 6 + 814 9 13/9 13/6 13/- 11/3 
150,000 1J- Zine Alloy Rust Proof oe 3/14 27 40D 812 9 3/9 2/9 3/14 274 





*Dividend paid free of income Tax. tincorporating Zine Corpn. & imperial Smelting. **Shares of no Par Value. t and 100% Capitalized issue. @ The figures given 
relate to the issue quoced in the third column. A Calculated on £7 8 9 gross. Y Calculated on 114% dividend. |Adjusted to allow for capitalization issue. 
E for 15 months. Dand 50% capitalized issue. Z and 50% capitalized issue B equivalent to 124% on existing Ordinary Capital after 100% capitalized 
issue. And 100% capitalized issue. X Calculated on 174%. C Paid out of Capital Profits. £ and 50% capitalized issue in 7% 2nd Pref. Shares. P Interim 
dividend since reduced. § And Special distribution of 24% free of tax. R And 334% capitalized issue in 8% Maximum Ordinary 5/- Stock Units. @ interim 
since increased from 10% to 11% 
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For the business 
that's growing 








A TWO-STAGE UNIT 
THAT CAN BE EXTENDED INTO 
A FULL “SEMI-AUTOMATIC” LINE 


The basic unit consists of one horizontal, totally immersed 
plating barrel, one plating tank fitted with rails, load and 
unload position and trolley and hoist. It is competitive in 
price with any other single unit on the market, offers all the 
advantages of the TIBMATIC Equipment and can easily 
be operated by one man. It is possible to add one or more 
tanks for swilling, pre-treatment or after treatment and 
build up a line which is truly semi-automatic, as the barrel 
with work is moved from tank to tank by the one operator. 


HIS is the Barrel Plater! 
> 


THE SILVERCROWN 


Consequently the additional expense is merely the cost of 
extra tanks and rail sections. When the number of tanks or 
quantity of work justifies, additional barrel containers can 
be added to work with the existing tanks. 

Furthermore the trolley and barrel can be removed and the 
solutions adjusted to leave a line of still tanks which repre- 
sents true flexibility to the outplater or small manufacturer. 
TIBMATIC Units are eminently suited for plating Bright 
Nickel, Bright Zinc, Bright Cadmium, etc. 





SILVERCROWN LIMITED 


Head Office: 178-180 GOSWELL ROAD, LONDON, E.C.1. 


CLErkenwell 2291 (10 lines) 


Chemical Works & Laboratories: GONSALVA ROAD, LONDON, S.W.8. MACaulay 5575 


Birmingham Branch: 96 MACDONALD STREET, BIRMINGHAM, 5S. 
ALSO AT MANCHESTER, SHEFFIELD, LEEDS, NEWCASTLE AND GLASGOW 


MiDiand 7928/9 





\S GATEWAY TO QUALITY 











MAGNESIUM 


you get more than a metal from 


As sole producers of pure magnesium 
in Great Britain, and as the recognised authorities 
on every aspect of magnesium technology 


we offer a complete service from 
design to production 


we sell magnesium and its alloys 


we buy magnesium scrap 


. . ’ 
Magnesium Elektron Limited 
Clifton Junction Manchester Swinton 2511 
London Office: 5 Charles II Street SW1 Trafalgar 1646 


Magnesium Elektron, Inc., New York 20. USA 
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You may eC imderdland, 
RUSSIAN © CHINESE 


but— 


you will understand 
the value of our 
good service and 
competitive prices 


for 


NON-FERROUS METALS 


including ALUMINIUM & ALLOYS, Sheets & 
Extrusions, BRASS, COPPER, RODS, BARS, 
TUBES, SHEETS, etc., DURALUMIN. 


A.1.D. Approved 
AND 


COMPANY 
LTD 


Terminus 3699 





192-204, PENTONVILLE ROAD, LONDON, N.1. 
also at:- 


UNION WKS, CARPENTER ST. | 17 DOWNENDROAD, | OLDBURY RD., ALBION 
MANCHESTER 1 FISHPONDS, BRISTOL WEST BROMWICH 











POLISHING 
COMPOSITIONS 


AVAILABLE IN BARS IN THE 
FOLLOWING SIZES 


4x1"x1’" 
4’x1"x2’ 
8” 2” 2’ 
8" x 2"x 4" 
12” 2” 2’ 
12” 2"x 4’ 
14” 2” 2’ 
14°x2"x 4" 


GRAUER & WEIL LTD. 


EST. 1892 


MOPS, FELTS, 
CHEMICALS, ANODES, 
POLISHING LATHES, 
RECTIFIERS, ETC. 


Hardwick Street, 
Clerkenwell, 
London, E.C.1. 


Phone: TERMINUS 2434 (2 lines) 


Grams: “GRAUERS SMITH, LONDON” 





NRP 





Or @ 


‘COMPARATOR’ 
— 


FOR RAPID 

AND ACCURATE 

‘pH VALUE 
DETERMINATION 
Send for Leaflet No. 6881 


A.-~ LONOON CE SHEFFIE CT 





THE THREADGILL 
ELECTRO DEPOSITS LTD. 


Manufacturers of 
TINPLATES and ZINC SHEETS, 
BRASSED, COPPERED and NICKEL 
PLATED. Also CHROMIUM PLATED 
GUARANTEED NOT TO STRIP 
FLEXIBLE FOR DEEP DRAWING 
etc. 
N. B. Users of THESE PRODUCTS will save by testing our SAMPLES which 


will be gladly sent on receipt of letter, or ‘phone TIPTON 1151/2. 
PROMPT deliveries, GUARANTEED WORK and strictly competitive prices. 


RELIANCE WORKS, UNION STREET, TIPTON, STAFFS 
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MH 


CASTING 
MACHINES 


and ECONOMY means mechanisation with 
SHEPPARD'S INGOT CASTING MACHINES 
which incorporate ail the features of traditional 
methods but are compact, self-contained, and 
economical in labour, space and time. 


Illustration shows one of two Ingot Casting Machines supplied to Henry Wiggin & Co. 
Ltd., for the continuous casting of Monel Metal Ingots. Inset shows the substantially built 
driving head—a robust feature typical of the entire range of machines. 


SHEPPARD & SONS LTD -: BRIDGEND - GLAM 


A SUBSIDIARY OF HAYES INDUSTRIES (WALES) LTD. 
Tel: BRIDGEND 1700 (5 lines) Grams: SHEPPARD, BRIDGEND 


London Office: 153 GEORGE STREET, LONDON W.1. Tel: PADDINGTON 4239 
Roprosemanaes | in South Wales & Monmouthshire for :- 
G.W.B. FURNAC D.—Electric Meiting & Resistance Furnaces & Electric Control Gear. 
BRONX ENGINEERING LTD.—Piate Bending Rolls & Press Brakes. 








AUXILIARY ROLLING MACHINERY LTD—tipron 2617/18/19 








FOR 3 TON COILS 24” WIDE 18/204” 
INSIDE DIAMETER. 


MANDREL TYPE UNCOILER 
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ROTARY FURNACES 


USED FOR REFINING ALUMINIUM, 

COPPER, BRONZES, GUNMETALS, 

BATTERY PLATES, LEADS, SCRAP ER 

SWARF AND RESIDUES MANUFACTURING CO. LTD. 


SAVOY HOUSE 115-116 STRAND. LONDON. W.C.2 Telephone: TEMple Bar 9025 


B. LEVY & Co. (Patterns) Ltd. 


lace at your service the most Modern Plant in 
South England for manufacturing all types of 


Y d WOOD & METAL 
J j © PATTERNS 
Ui bit 


SHELL MOULDING PATTERN 
& CO (GREENWICH) LTD EQUIPMENT A_ SPECIALITY 


ANCHOR IRON WHARF ) fg). creenwicn 
GOOD Telephone: KEEN 
EAST GREENWICH S.E.10 ere DELIVERY Victoria 1073 & 7486 QUOTATIONS 


ONE OF THE FIRST SCRAP METAL 1-5 Osbert St., London, S.W.I. 
MERCHANTS IN THE COUNTRY 


EST. 1834 


YA tho 
For Scientific Instruments, 
Medical and Hypodermic 
Equipment, Radio Valve 


— 
Leeag, 


ee FINE TUBES LTD 


quiring tubing from °375 


BRITANNIA WORKS, KING CHARLES'RD,, SURBITON, SURREY 
to -010 inches diameter. : aie ; 


‘ 
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Rate: Advertisements set in run-on style 4d. per 
word, minimum 4/-. Semi-displayed announcements 
are charged at 22/6 per inch depth. Box Numbers: 
add 5 words, plus 1/- for registration and forwarding 
replies. ‘‘Copy’’ accepted at London Office up to 1st 
post on each Friday for the following Friday's issue. 


METAL INDUSTRY 


CLASSIFIED ADVERTISEMENTS 


29 


Trade Discounts: Details upon application to ‘‘Metal 
Industry," Dorset House, Stamford Street, London, S.E.1. 
es ble co lliffe & Sons Ltd. The 
proprietors retain the right to refuse or withdraw 
“copy” at their discretion and accept no responsibility 
for matters arising from clerical or printers’ errors. 








APPOINTMENTS VACANT 
HUNTS. J{DUCATION (\OMMITTEE. 


FLETTON SECONDARY MODERN SCHOOL 
(PETERBOROUGH). 
PPLICATIONS are invited from suitably 
qualified teachers for appointment as Metal- 
work Master at this newly re-organized school of 
about 700 pupils. Forms of application may be 
obtained from the undersigned and should be 
returned, duly completed, as soon as possible. 
IAN C. CURREY 
Director of Education. 
Gazeley House, 


Huntingdon. [7858 





I ONDON Metal Merchants have a vacant 
4 Position, with excellent prospects, for an 
energetic yo man experienced in buying and 
selling non-ferrous scra illing to travel. 
Please write, giving full etails, to Box 4770, es 
Metal Industry. (78 


GALES Representative required by one of 5 
leading Aluminium Refiners. To be based 
on Birmingham and covering the Midlands. 
Knowledge of Aluminium Foundry work an 
advantage but not essential. Position offers con- 
siderable scope. Car provided. Supezannuation 
scheme. Apply, with full particulars of age, 
experience and salary required to Sales Manager, 
Box 5079, c/o Metal Industry. [7867 


CAPACITY AVAILABLE 


QGHEET Metal Work, Metal Spinning, Deep 
Drawn Pressings, Stamping Press capacity 
200 tons. Max. draw 15”. Enquiries or speci- 
fications to Wades (Halifax) Ltd., Arden Works, 
Fenton Road, Halifax. {0019 


Y ELLERING and Cam Pestine | Capacity up 
to 8 ft.x 6 ft., or 6 ft. diam 

RMYTAGE BROS. (KNOTTINGLEY) Ltd., 
The Foundry, Knottingley, Yorkshire. Tei. 

Knottingley 2743/4. {000 
LUMINIUM _ Foundries. Gravity cae 
Designed, Manufactured and Proved. Capacity 
immediate. R. E. Ormerod Ltd., Ednall Lane, 
Bromsgrove, Worcs. {7865 
PRESSURE Casting Foundries. Pressure Dies 
designed, manufactured. Capacity immediate. 
R. E. Ormerod Ltd., Ednall Lane, Bromsgrove, 
Worcs. [7864 


HEAT TREATMENTS 


EAT Treatment. A.I.D. Approved, all 
wrought and cast Light Alloys. Large sizes 

a speciality. Electro Heat Treatments Ltd., Bull 
Lane, West Bromwich. Phone Wes 0756. ‘[oo0s 


PLANT FOR SALE 


24'N. x 36in. 2-High Hot or Cold Reversing 
Mill by Davy & United; automatic pre-set 
screwdown gear; Power Plant gearbox and 300 
h.p. motor drive with power driven roller tables. 
9 4'N ~60in. 2-High Cold Sheet Mill by 

Krupp, with double helical pinion stand. 
21" x 39in. 2-High Mills by Taylor & Farley; 

2 Hot and 1 Cold, with 300 h.p. gearbox 


Re D BROTHERS (ENGINEERING) LTD., 
REPLANT WORKS, ; 

WOOLW * H INDUSTRIAL ESTATE, 
ONDON, 5S.E.18 - 

7611-6 


we... Woolwich [7865 





FOR Sale—One High Vacuum, High Frequency 
Melting Furnace, 30kW Unit, has two 
Furnaces, one for Air ae the other for 
Ultra-High Vacuum Melting ‘he Air Melting 
Furnace is a High Frequency Tilting Unit and 
will melt approximately 35 lb, steel in 30 minutes 
The High Vacuum Furnace has 15” Diffuser 
Pump, Backing Pump, and will melt spprouumnaaely 
6 ib steel! in 30 minutes and will give Ultea 
High Vacuum The High Frequency Generator 
is a 30kW Metro-Vickers valve oscillator at 
approximately 200 Ke, Equipment almost new, 
manufactured in 1952, Unit is ideal for experi 
mental work or small production runs, and is 
complete with starters, pumps, control cubicles 
and pipe works, s¥, FF eee details available on 
request, Price 
DAYIDSONS ENGINEERS ( M/C) LIMITED, 
Irkdale Street, Smedley Road, Cheetham Hill, 


Manchester, &, Telephone No, Collyhuret 1610, 





DIE-CASTING ENGINEER 

An Engineer, experienced in Aluminium and 
Zinc Pressure Die-Casting, is required by a 
Progressive and rapidly expanding medium- 
sized Light Engineering Company, quantity 
producing at quip in the South 
of Birmingham 
The sasessehel candidate, who should be well 
qualified, will be engaged on a complete 
reorganization, re-siting and re-equipping of 
the Company’s Die-casti and auxiliary 
operation facilities. He should possess a keen 
appreciation of all the factors affecting Die- 
casting economics, and be able to recommend 
and justify proposals for new plant and 
equipment. 
The preferred age group is from 30 to 40, 
and salary will be commensurate with quali- 
fications and experience. 
Applications — be addressed 
Production Enginee 

Box No. 4904, ale Metal Industry. 





to the 














CAST 


well « true 


High-grade grey iron castings, 
aluminium alloy sand and 
Gravity Die castings, alum- 
inium alloy and zinc alloy 
Pressure Die castings 
Quality castings in 
quantity supply! 


SAYNER LANE, LEEDS 10 
London Office : 
House, Hanover Square, W.1. 











(7847 





UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 


DOUNREAY EXPERIMENTAL 
REACTOR ESTABLISHMENT 


THURSO, CAITHNESS, SCOTLAND 


There are vacancies for young 
people who are interested in 
metallurgy and physics to work on 
radioactive examinations in the 
Laboratory and Plant Division. 

The basic qualifications required 
are G.C.E., or equivalent, in at 
least five subjects, two of which 
must be at advanced level in 
science or mathematics, and some 
experience in one of the following 
fields: non-destruction testing, 
mechanical testing, metallography, 
or the physical testing of euatorinte 

pass degree or "AN Cc, in an 
appropriate subject is ‘sirable 

The work will be carried out in 
new laboratories specially equipped 
to deal with reactor components 
There are opportunities for pro 
motion 

Salary within 
age 18)-—-C885 

Contributory superannuation 
Staff housing scheme Hostel 
accommodation may be available 

Send postcard for application 
form, quoting reference D.E.65/ 
159, to Personnel Manager at 
above address 


Closing Date: 12th October, 1959 


seale £410 (at 














PLANT WANTED 


(CHROME Vat and 2,000 amp Rectifier. 
Tewkesbury Plating Co., Tewkesbury, (ess 
7855 


SCRAP METAL (SALE & WANTED) 
B. a. PERRY & C2: L™ 


Exchange Buildings, Birmingham, 
for ee Bronze Swarf end >. 
Non-Ferrous Metals. 
ene rel: Midland 5986-7. {0013 





U RGENTLY FREQUIRED 


ZINC BASE ALLOY SCRAP 
clean or contaminated 
TURNINGS AND SKIMMINGS. 
M!TCHAM @MELTERS L™. 


REDHOUSE ROAD, 
MITCHAM ROAD, 


CROYDON. SURREY. [0008 





NICKEL and High Nickel Content Scrap 
wanted. ‘“Nimonics,” FE rare nos *" “Monel,” 
etc. Offer for best prices to Nicho son & Rhodes 

Ltd., Princess St., Sheffield, 4. Phone 27491. jooll 


TIME RECORDERS 


FAcTorY Time Recorders. Rental Service. 

Phone Hop. 2239. Time Recorder Supply 
and Maintenance Ltd., 157-159 Borough 
High Street, S$.B.1. (0014 


BOOKS 


Ree Welding in Mass Production. 

A. J. Hipperson, B.Sc.(Eng.), A.M.Inst.W., 
and v Watson, M.Inst.W. The ground covered 
by this book ranges from the first principles 
of each process to its scientific application in 
mass production. Particular reference is made to 
design and production requirements. 21s. net 
from all booksellers, 22s, rc by post from The 
Publishing Dept., Dorset House, Stamford Street, 
London, S.E.1. 


go Cutting: A Comprehensive Study of 
Modern Practice in Manual and Machine 
Cutting. By E. Seymour Semper, M.I.Mech.E., 
M.Inst.W. Written to assist engineers concerned 
with cutting and shaping material, this book 
describes many of the machines designed for 
various applications of oxygen cutting to template 
with multiple heads and aiso the actual methods 
of operation. Price 10s, 6d. net. By post 11s. 
From all booksellers or from The Publishing 
owt Dorset House, Stamford Street, London, 


M4t ERIAL Handling in Works Stores. 

Edition, By L, , Shows ioe 
the use of fork-lift s and pallets in industrial 
stores can increase production utilize flocr space 
more effectively, help control of movement and 
reduce costs, lodedes a description of a system 
actually operated in a modern factory. 18s. Od. 
net from all booksellers. By post 19s. Od. from 
The Publishing . -» Dorset House, Stamford 
Street, London, > 


RODUCTION Saisie Practical Methods 

of Production and Control, B 
. &. Murphy, ALLA This practical book 
deals with factory organization, aa separate 
item or function being discussed in the order in 
which it arises in practice. The book provides 
experienced production engineers with an - 
tunity to compare different me *Wrice 
12s, et. ant, 1 ~A 13s, a4, Doom a booksellers, 
or from e shing ‘. rset House, 
Stamford Street, London sii. 


ST BBLS in Modern Spec A Contrlouters. 
tive Survey by 29 | | . b 
General Kditor Ww. 8k ml ble 
7 for d and a. 
specifies the steels —y% used in various engin. 
eer applications (bear in mind the present 
need for economy), describes their general and 

ay p tties and characteristics, and 
surface finished for anti-corrosive 
ry other purposes, 428, net om all book. 
sellers, By post 438, 9d. from The Publishing 
Dept» Dorner Hi House, Stemford deones , Londen, 





















Metal Industry, 25 September 1959 


























T 
INDEX TO ADVERTISEMENTS 
Page Page Page 
Alexander Metal Co. Ltd. P 20 Gas Council, The .. .. Outside back cover Nickel Anodes & Non-Ferreous Castings 
Association of Light Alloy Refiners & Grauer & Weil Ltd. .. Sh Fa 26 Ltd. on a ia ale ne 
Smelters , 30 G.W.B. Furnaces Ltd. .. 
Austin & Sons (London) Ltd., E. 18 
Auxiliary Rolling Machinery Ltd 27 Oakey & Sons Ltd., John ee e- 19 
: i tt Metals Ltd. .. “a - 
Birkett, Billington & Newton Ltd. = a a ae & ome. +. a my ty Ltd. a - i 
Outside front cover Hileer & W : Sailnet as ts ll Priestman Ltd., T. J. .. an ma 21 
Bolton, Thomas, & Sons Ltd. 14 Hoboy as EA: “- .° ; 
Brock Metal Co. Ltd., The 18 eisoyd & Co. Led, Jom .. 2. 8 
Rhondda Metal Co. Ltd. .. “ +e 20 
Robertson & Co. a. W. HLA. .. 5 
Camelinat & Co. Ltd., E. 19 — & Co. (Greenwich) Ltd., 2 
Canning & Co. Ltd., W 14, 26 Jackson & Son Ltd., E. W. Inside back’ cover if ela he os a bs -—_ 
City Casting & Metal Co. Ltd. 18 Johnson & Sons’ Smelting Works Ltd. 19 
Consolidated Zinc Corporation (Sales) Jones Ltd., George _.. Inside back cover  heffield Smelting Co. Ltd. “ Ap 15 
Ltd. : 24 Joseph & Son (Birmingham) Ltd., M. 21 Shell-Mex & B.P. Gases Ltd. .. ; 2 
Cramic Aircraft Components Ltd. .. 4 Sheppard & Sons Ltd. .. ~ As 27 
Silvercrown Ltd. oi ‘ 25 
Sklenar Furnaces Ltd. .. a ie 10 
Delta Metal Co. Ltd., The S 20 Lazarus Ltd., Leopold .. Inside front cover Stedall & Co. Ltd. .. ? a 26 
Lead Development Association . 21 
Levy & Co. (Patterns) Ltd., B. + 28 Threadgill Electro Deposits Ltd. ‘ 26 
5 P - Tranter Ltd., Geo. E. . 12 
Electro-Chemical Eng. Co. Ltd. . 17 
> id, 30 Ind 1 Appl Ltd 
i rs Lie > & 0 acuum Industria ications Ltd. .. 
2 dy. Sons re H. J. 6 Magnesium Elektron Ltd. 26 nae ai ” 
Marshall-Richards Machine Co. Ltd. 16 
Midland Monolithic Furnace Lining West Yorkshire Foundries Ltd. 29 
Co. Ltd. 20 Williams Bros. & Piggott Ltd 12 
Farmer-Norton & Co. Ltd., Sir James s Milner (Metals) Ltd., A. E. i 21 
Fine Tubes Ltd 28 Monometer Manufacturing Co. Ltd. 28 
Frost Ltd., N. T 30 Morris Ltd., B. O. 13 Young Ltd., T. W. . Inside back cover 




















T FROST THE SPECIALIST ELECTROPLATERS 
N abs OF SMALL WORK IN QUANTITIES 
FULLY ALL 
APPROVED A.1.D. FINISHES 





























IMPORTS EXPORTS Get the Best 


from 


Al imi 
M. C. ENGERS DAVIES & CANN UA ERR ETRE U ER 


LIMITED LIMITED 
LONDON PLYMOUTH Casting Alloys 


FOR ALL GRADES OF THE WEST COUNTRY’S 
LEADING MERCHANTSIN 


NON-FERROUS IRON, STEEL AND With the help of 


SCRAP NON-FERROUS f ee 
our tree tecnnica 
METALS SCRAP METALS 


AND RESIDUES advisory service 














40 JASMINE GROVE FREEMAN’S WHARF 7S ASSOCIATION OF LIGHT ALLOY 
PENGE CREMYLL ST., feeis REFINERS AND SMELTERS 


LONDON - SE20 PLYMOUTH y} 3 ALBEMARLE STREET, LONDON, W.1. 
Telephone: MAYFAIR 2901 
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( FBEOR( rE, ROLLING MILL 
ENGINEERS AND | oneL sTREET FOUNDRY 
() N E, S HEAVY IRON BIRMINGHAM 3 
LTD. FO U N DE RS Telephone: CENtral 1003-4 


Manufacturers of 


ROLLING MILLS 
SHEARS 

COILERS 

INGOT MOULDS 
TURNTABLES 


for the non-ferrous 
Metal Industry 


REDUCTION 
GEAR UNITS 
TO TRANSMIT 
UP TO 200 H.P. 


MACHINE 
MOULDED 

GEAR WHEELS 
UP TO 14 ft. DIA. 


GENERAL IRON 
CASTINGS UP 
TO 6 TONS 



































wear ous’ | | Copper, Brass 
surconraineo wim MPP sous «rw and Aluminium 
ae | Co in 

reat meanest” 9 || ln Sheets, Tubes, 
| Rods and Wire 





DELIVERIES FROM STOCK 


FULL DETALS ON REQUEST 70 MAKERS T. W. YOUNG LTD 
a a a 
} 
| 
| 


E. W. JACKSON & SON LTD. 


CHESWOLD WORKS 
DONCASTER 


105 GOSWELL ROAD, E.C.1 


| Phone: Clerkenwell 2241/2 Grams: Wuzog, Barb. 
= 
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Today the Gas Industry’s apprenticeship schemes, 
its professional and commercial courses for staff, 
its university scholarships and management training 
schemes are attracting more and more young 
people to make tomorrow’s Gas Industry 

even more live and vital AND TODAY— 

every industry and 12 million homes use GAS. 


ISSUED BY THE GAS COUNCIL 





